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RECORDER-CONTROLLER WITH AUTOMATIC RESET 





Here's the solution to the problem of overcoming lag in recovery time 
when upsets strike your process. TAG's RECORDER-CONTROLLER with 
AUTOMATIC RESET makes swift reaction to process disturbances... 
providing automatic correction of those tardy recoveries that waste pre- 
cious time and imperil output. This modern Instrument literally ''feels’' 
the pulse of your process constantly and initiates automatic valve action 
in precise degree to halt operation upsets as soon as they start. 


Thousands of TAG Recording and Controlling Instruments are in effec- 
tive service today in the synthetic rubber, chemical, catalytic cracking, 
aeroplane engine testing, ordnance and food fields. At this time, when 
uninterrupted production is vital and needless re-runs set back the war 


effort, you particularly need the well demonstrated control efficiency 
that TAG offers. 





C. J. TAGLIABUE MEG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 
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Long Wars Create Short Tempers 


ODAY is December 7th, first anniversary of ‘‘a 

day that will live in infamy” as our Command- 
r-in-chief prophetically declared. The last few 
days, editors and commentators (and even some 
newspaper and magazine ads) have been remem- 
bering Pearl Harbor so rhetorically that I tore up 
the “masterpiece” I had been polishing up for this 
page... . You’re welcome! 

There are several things which all of us can do, 
not merely as citizens of our beloved country but 
as instrument men. Some of these things are obvi- 
ous (for example, extending the use of automatic 
instruments to speed up war production) ; other 
things are not so obvious. Here is one: 

As the burdens of war begin to hurt, many of us 
tend to become somewhat irritable. Therefore I ask 
you to read (and heed) a portion of the first edito- 
rial | wrote on being appointed editor in June 1933: 


We ave pti east eal = ptinls cuteeme’d profession: All men 
who invent, design, build, sell, specify, apply, install, service 
and maintain measuring instruments, gages, meters and auto- 
matic control equipment belong to one fraternity... 

Some “pet peeves” will only vanish when brought 
out into the light. Therefore suppliers and users 
are hereby invited to present their “cases” in the 
columns of Instruments. This invitation applies not 
only to mutual or reciprocal grievances; it applies 
to kicks against third parties outside the field of 
instrumentation; it applies to protests against cir- 
cumstances. I am convinced that these difficulties 
were not deliberately created by men but arose 
from new situations—new relations, new ways of 
transacting business and installing products. 

Anyway, get it off your chest! Write it up care- 
fully, just as a lawyer presents his “‘case.’’ Begin- 
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ning in our February issue, and for the duration, 
this type of article (hitherto rejected) will be ac- 
cepted. | believe this new policy will do much to 
end “pet peeves.” As | wrote on this page one yea) 
ago, just after Pearl Harbor, “Every good Ameri- 
can is a Boy Scout at heart ... Of all good Ameri- 
cans none is better than the measurement-minded, 
the one with a keen sense of true values—you!” 
MFB 


On Joining the Armed Forces 

N answer to requests from subscribers for inf 
opportunities for doing instrument work i1 

Navy, last month’s editorial was devoted to th: 
to the needs of industry. Its title was 
Needs; Individual Decisions.” It arized 
points and quoted Army and Navy 
than two pages 


“Genera 


the longest we ev 
issue goes to press, 


(1) An Executive Order ¢g ng t 


news comes 


These are the high | 
copy of Instrument 
begun to be transla 
Navy 
and statements, etc. 
J] 


orders and statemer 

/ he erce ptior . pal 

professional engineers, ph 

production men, 

and various 
» newspapers carefully 

in mind that the Ame: 


; = ’ : 
, so that 1f you have 


experienced teacne 


other classes 


: " 
mut ial henefit 


your government will 
For example we have 
been assured 


anda nave 


available” are still 
although, of course, the Army 
men from “other than essentia 
tions.”’ The point is that 


America 
cans are America. When you read 


oe 
vantea 


, 
sour-puss commentators whi 


Put Idle Instruments to Work 
NDER this heading 
















































































The Pitfalls of Temperature Measurement’ 
By C. 0. FAIRCHILD 





Director of Research, C. J. Tagliabue Mfg. Co., Brooklyn, N. Y. 


INTRODUCTION 
HE very nature of temperature, which is a unique 
physical concept, is such that it is difficult to clearly 
define and measure. Our initial more or less vague 
ideas about temperature spring from our sensations of heat 
and cold. If we touch an object which feels warm this sen- 
sation resulted from the flow of heat to our finger. We 
haven’t time to discuss the physiology of this sensation but 
must direct our attention to the fact that temperatures are 
not sensed by any other means than by an observation of a 
flow of heat. Maxwell defined the temperature of a body as 
its thermal state considered with reference to its ability to 
communicate heat to other bodies. It follows then, that in 
order to measure the temperature of a body we must de- 
termine its ability to communicate heat to another body. 
This means that we must control and observe heat transfer, 
and we are in immediate difficulty, because heat has a dis- 
concerting characteristic of flowing through everything, and 
at rates which vary over wide limits. For example, if we 
touch a piece of metal at 120°F., heat flows very rapidly to 
ur finger and we conclude the metal is very hot. On the 
other hand if our fingers are only a little protected by cal- 
lous we can pick up and hold glass at 200°F. because of the 
poorer conductivity of the material. We can expect, then, to 
find pitfalls in the practical matter of handling heat flow- 
one source of trouble. 

In order to specify temperatures, numbers have been arbi- 
trarily assigned to critical thermal states such as melting 
and boiling points of various substances; for example 0°C. 
for the melting point of ice and 100°C. for the boiling point 
of water. The variation of numerous physical properties of 
substances have been experimentally observed so that they 
can be used for measuring temperatures between these 
critical points. Hence we must become familiar with the 
thermometric properties of various substances—a _ second 
source of trouble. 

‘If we peruse the first 23 pages of the A.I.P. Temperature 
Symposium,}+ where Wensel fully describes our concept of 
temperature** and how it is measured, we learn that the 
physical laws with which we must become familiar in order 
to understand what we are doing when we attempt to meas- 
ure temperature, are complex and difficult to handle. They 
are a third source of pitfalls. 

Briefly, we conclude that our success in avoiding pitfalls 
will be commensurate with our knowledge and experience, 
and their painstaking and attentive application to problems 
in hand. When we observe or measure a temperature we 
note the coincidence of some pointer on a scale. We must 
think beyond this simple observation, and not be satisfied 
as we are when we lay a rule between two points, or ad- 
just weights on a balance, and then watch for the required 
coincidence. Suppose that we are about to use a clinical 
thermometer. We must be sure that the patient has not had 
a drink during the previous half hour. We must shake 
down the mercury in the capillary column. Next we place 
the thermometer bulb carefully under the tongue where it 
will be nearest circulating blood. Then we wait—for ther- 
mal equilibrium to be established. Having assured ourselves 
that the thermometer was colder than the patient’s moutl 
before we inserted it, we can now remove it, because it is 
designed to register a maximum, before we note the coin 
cidence. We will have measured a temperature successfully, 
provided that we have had the faithful codperation of the 
patient. One medical authority states that there are seven 
or eight ways for the patient to deceive the doctor who is 
taking his temperature. We will not dwell on these, but 


*Presented before the New York Society for Measurement and 
Control October 27, 1942. 
Published by Reinhold Pub! ‘orp., N. ¥ 1941 reviewed it 
Inst ts, Feb. 1941 
**See also Worthing’s paper on the temperat t pt in t 
book, pag 11 
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emphasize the point that the mere observation of the 
cidence on a scale is likely to be all too disarming, an 
one to thoughtlessly act as though he had measured a 
perature. 


Li 


CONDITIONS TO BE MET 

The things whose temperature we have to measur: 
time to time are so varied in form and condition th: 
can only touch upon the principal sources of difficulty 
is temperature gradient or lack of uniformity of tem; 
ture. At ordinary temperatures this imposes the added dif 
ficulty of obtaining sufficient immersion of a thermon 
or thermocouple. The well-known test for sufficient im 
sion (provided that there is a space at uniform tem} 
ture) is to observe that the immersion selected is en 
that a little less gives the same reading. This test fails ( 
completely in the presence of gradients and we find it 
essary to use our wits to the utmost on this apparé 
simple problem. We may find that an awkward series of « 
periments are necessary to provide even an approximate 
answer. We should preferably turn our attention to noting 
the direction of flow of heat and the possibility that 
thermometer can be inserted at right angles to this dire: 
tion, that is, in a nearly isothermal layer. This will tend t 
overcome the unavoidable circumstance that, as in most 
cases, heat is flowing along the thermometer, and if the 
temperature is above that of the surroundings, this heat is 
to be supplied from the oven or bath or whatever we 
measuring. This kind of so-called lag in a thermomete: 
very often a difficult characteristic to combat. Every mea 
should be used to promote thermal contact and low resist 
ance to heat-flow between the thermometer and the object 
If the object is a solid, we are principally concerned wit} 
whether or not it is a good conductor of heat. If it is a 
liquid, we must see that it is flowing past the thermometer 
with sufficient velocity. For example, the thermometer 
should not be immersed in any region where the liquid 
stagnant. 

Before touching on the subject of temperatures of gases 
we shall mention the other important condition, that 
inconstancy or variation of temperature with time. Here w: 
are concerned also with the promptness of response of th: 
thermometer, that is, its time lag. Experience in the art 
especially important in finding the right answer to th 
problems which arise from these circumstances. It is nec 
sary that the observer use plenty of time in his observa 
tions (e.g. 1 hr. if a hunting period is 15 min.) before dra 
ing conclusions regarding the effects on the accuracy of 
measurement, particularly where large masses may be va) 
ing slowly in temperature. 


As higher and higher temperatures are met, radiatio! 
becomes more important in comparison with convection. It 
the temperatures are high enough to be measured with 
radiation or optical pyrometer then we are principally cor 
cerned with the lack of blackbody conditions consistent wit! 
the presence of gradients. With these pyrometers true ten 
peratures are indicated only where blackbody conditions a 
found. If the temperature within an enclosure is not un 
form, then when the pyrometer is sighted at the hott 
zone the temperature indicated is below the true tempe1 
ture and when sighted at colder spots the temperature ind 
cated is higher than the true,temperature. Sometimes it 
possible to avoid this difficulty with the optical pyromet« 
by sighting it at a small hole in the inner wall of a furna¢ 
The large source required for radiation pyrometers do¢ 
not permit this. In case temperatures are varying they ca 
be followed rather rapidly with either of these pyromete: 
and if careful attention is paid to the times at which rea 
ings are made, then proper conclusions may be drawn. \\ 
have not in mind the radiation pyrometer which is sighté 
into a closed tube built onto it: this instrument has mo? 











y the characteristics of a thermocouple so far as dis- 
on at this point is concerned. In the use of the open 
ition pyrometer we must look out for the presence of 
e or of carbon dioxide and water vapor. These gases 
relatively opaque to infrared radiation and their pres- 
results in low readings. It is particularly important to 
mber that the interior of a hot furnace does not ap- 
the same to a radiation pyrometer as it does to the 
If our eye had a similar sensitivity to that of the py- 
ter, carbon dioxide and water vapor within a furnace 
id appear as dense clouds. 
he measurements of hot gases present extraordinary 
culties if they are confined by walls which are at a dif- 
nt temperature, for example in the case of hot gases in 
er chambers or flues. To solve this problem in the more 
cult cases there has been developed the so-called high- 
city thermocouple described by Mullikin in the Temper- 
ire Symposium. The solution lies principally in that the 
ses pass the thermocouple rapidly and that the walls vis 
e to the thermocouple are very nearly as hot as the gases. 
[his last is accomplished by double shielding of the thermo- 
couple. Many arrangements for this problem are described 
by Mullikin. 


TEST METHODS 

Those who are interested in the problems of measuring 
temperatures find it necessary to learn methods of testing 
thermometers and pyrometers with some degree of preci- 
sion and accuracy. We should like to present the point of 
view that the first requirement in a testing laboratory is 
up-to-date and adequate information such as values of the 
fixed points on the temperature scale, tables for ther- 
mocouples and resistance thermometers, standard methods 
of testing, etc. 

So far as the technique of methods is concerned the 
primary requirements are temperature uniformity and con- 
stancy of baths and furnaces and always close similarity 
of the standard instrument and the one to be checked. If 
they are different, errors of comparison are almost com- 
pletely unavoidable. These errors of course will be aug- 
mented by inadequate stirring of a bath for example, or 
temperature gradients in a furnace. 

Of all the test points available the greatest reliance 
should be placed on the ice point. Ordinary clean ice broken 
into small pieces and wet will reproduce this fixed point 
ery accurately. Only a few industrial laboratories are pro- 
vided with equipment for testing at other fixed points and 
we should like to warn against the use of boiling points of 
liquids except for obtaining a constant temperature for com- 
paring two or more thermometers. The steam point for ex- 
ample, is not reproducible without an excellent hypsometer 
and a very expensive barometer with all the cumbersome 
tables for correcting the barometric reading for tempera- 
ture, latitude and altitude. Most laboratories are supplied 
with standard specially-calibrated instruments for test pur 
poses. 

If it is necessary to compare a mercury thermometer with 
a resistance thermometer the bulbs should be as near each 
other as possible in a well-stirred bath. If the resistance 
thermometer requires an immersion of say 10”, and the per- 
missible immersion of the thermometer is only 6”, then we 
can expect errors of measurement. If it is necessary to test 
partial-immersion thermometers it is preferable to have a 
vhole set of standard thermometers of the same kind and 
dimensions so that the immersions can be identical during 
the test. 

Thermocouples are compared by welding their hot junc- 
tions together and if this cannot be done the junctions 
should be put inside a metal block having a small hole 
lrilled in it. While mercury thermometers and resistance 
thermometers which are off calibration have to be tagged 

ith corrections, thermocouples can often be restored to 
heir original calibrations or very near them. In the case 

f base-metal thermocouples of 22 gage and larger, it some- 
imes suffices to remove the outer oxide. Personal instruc- 
ion or teaching is required for learning how to restore 
ire-metal thermocouples. 


In testing electrical thermometers special care should be 
exercised in the connection of copper leads and extension 
leads and in the polarity of reference junction connections 
Laboratory potentiometers without automatic reference 
junction compensation should be at hand. Depending on the 
degree of accuracy aimed at, a special Wheatstone bridge 
for resistance thermometers may be acquired. Precise r¢ 
sistance thermometry requires the use of four-lead ther 
memeters and if only three-lead thermometers are used they 
should be tested by comparison with standard high grade 
mercury-in-glass thermometers 


CHARACTERISTICS OF MERCURY THERMOMETERS 

The so-called emergent stem error is our first stumbling 
block. We should know first how to correct for this. Be sure 
that we know what kind of glass and the data applicabte 
to it. There are only two common ones used, one is a lead 
glass with a small coefficient of expansion for use up to a 
little over 750°F. and the other is a borosilicate glass with 
a relatively large coefficient. These corrections are best ap 
plied to so-called total-immersion etched-stem thermometers 
Etched-stem thermometers marked for use at partial in 
mersion should always be used immersed to the mark and 
not at some other value to be corrected for. 

The mercury-in-glass thermometer properly used can 
provide very accurate measurements in spite of the fact that 
glass is not a stable substance. Due to this natural instabil 
ity high accuracy is obtained only by the use of repeated 
checks at the ice point. This means of course that a mer 
cury thermometer on which we depend for high accuracy 
must have the ice-point engraved on it for check purposes 
If it is heated to the upper part of its range, and cooled 


back down to the ice-point, the bulb will remain slightly 
enlarged for a time depending on how high and for how 
long a time it was heated. In precise testing, thermometers 


should be used at progressively higher temperat 
not first high and then at an intermediate point. Furthe 
details on these characteristics will be found in the A.S.T.M 


Standard “Methods of Testing Thermometers” as described 
by Mueller and Wilhelm 

The industrial form of mercury-in-glass thermometer in 
which the bulb and stem are heavily protected by sheath 
and case, and possibly constructed io screw into a socket, 
cannot be expected to provide the accuracy obtainable from 
a bare thermometer. The mass of metal surrounding it adds 
a great deal to its lag and to immersion errors. For this 
reason it is calibrated under conditions approximating those 


which may prevail during its use. The exposed parts should 
not be subject to strong drafts nor on the other hand 
should they be wrapped in extra insulation to protect them 
from drafts. It is well to repeat that these thermometers 
should not be installed where the fluid medium is apt to be 
stagnant, because in many cases a large amount of heat 


must flow to the bulb to keep it up to temperature 


PRESSURE-SPRING THERMOMETERS 


All thermometers in this class consist of a metal built 
connected through a small-bore metal tube or capillary to a 


thin-walled flattened and coiled metal tube, closed at the far 
end, which unwinds with increasing internal pressure and 
moves a pointer or pen-arm. If this pressure system is part 
ly filled with a relatively volatile liquid, so that the free 
surface of the liquid is in the bulb, then the pressure will 
always correspond to the temperature. There will be no 
error of capillary and spring temperatures provided that 
these are constantly above or below the temperature of the 
bulb. The scale of these so-called vapor-pressure thermom 
eters is very far from uniform. This makes it difficult to 
apply corrections, and careful attention should be afforded 
if any attempt is made to alter the mechanism attached to 
the pressure spring. 

If the system is completely filled with a liquid such as 
mercury, under pressure enough to keep it from vaporizing 
at the highest temperature showing on the scale, as in the 
mercury-in-glass thermometer, the result is much the same 
as with the latter. Unless compensating means are em 

(Continued on Page 542) 
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METROLOGY 


The Science of Measurements 









- By S. R. WILLIAMS 


Professor of Physics, Amherst College 


ETROLOGY is “the science of, or a system of 
weights and measures.” (Webster’s New Interna 
tional Dictionary, 1936.) It is “the science that 
treats of systems of weights and measures, or of units of 
measure.” (New Standard Dictionary of the English Lan- 
guage, 1938.) A metrologist is one who specializes profes 
sionally in the units whereby measurements are made. 
There are only a handful of professional or full-time 
metrologists in all the world, but all of us have been part 
time metrologists since childhood when we measured how 
far Tommy could jump, how much Harry could lift, how 
ong Jimmy could stay under water. 
In order for one to make quantitative measurements it is 
necessary to establish units, in terms of which a magnitude 


That-which measured” must be a bigness or smallness 

i magnitude The result of a measurement is a numeral 
mathemat il quantity. (Be Fundamentals of Instru 
ntation,” pages 28-29%.) 
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Fig. 1 One Yard’’ was the length of the King’s arm 
Tt y , , neith D r we ' 
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Fig. 2. One of the original thirty bars now kept at the International Bureau of Weights and Measures. The bar is 
protected by a wooden case, which in turn fits inside a metal cylinder with a screw cap. Meter No. 6 is the authorized 
International Standard of Length. No photograph of it exists 


can be measured. To be effective, the unit must be sin 
and easily and accurately reproducible. 

As man progressed in the arts and sciences in his upw: 
climb it became more and more essential that he have si 
system of weights and measures. Even on a barter syst 
amounts of materials had to be evaluated in some way. ( 
systems of weights and measures, like Topsy, have 
growed up.” 

In the early days the king’s foot or his forearm ser 
as the standard unit of length. See Fig. 1. These were t 
visible, tangible units, back to which all other measu 
ments of length could be referred. Even today the hous: 
wife will stretch a piece of cloth from the point of h: 
nose to the end of her extended fingers and declare that s! ; i 
has a yard of the material. Inasmuch as the length of t! 
king’s foot or his forearm varied when a new king came | 
the throne, it soon developed in man’s thinking that som 
thing more universal should be adopted. 

Our modern yard length is the outcome of this thinking 
The English yard, divided into three equal parts, is an a} 


proximation to three times the length of the average king’s 1) 
pedal extremity, one times the length of his arm. In orde e} 
to have some standard of length a bar of metal three tim we 


ll 


— 


Fig. 3. The cross section and markings on the international 
standard meter—a line standard. The rulings are microscopic lines 
in the ‘“‘trough’’ of the bar near each end 





No. 26 is employed for ordinary comparison work. 











Fig. 4. 


the primary standard of mass for the United States 


of the foot—which is to say, the yard—was produced 


ind the yard became the standard unit of length in Eng- 
ind and is still used in England and America. 
In this series of discussions we shall deal only with 


ysical measurements. For such measurements there are 
three fundamental units in terms of which all physical mag- 
tudes may be expressed. These are the fundamental units 
f Length (L), Mass (M), and Time (T). There are no 
units back of these three. These three are fundamental. To 
epresent these fundamental units of physical measurement 
we must have standard units. They must be physical em- 
bodiments of these three fundamental units. In the process 
f time the civilized countries of the world have officially 
recognized one system of standard units for making phys- 
cal measurement which is known as the metric system. It 





Fig 5. 


Kilogram No. 20, the National Standard of mass, 
cylinder 39 mm. in diameter and 39 mm 
rounded edges, 


high, with slightly 
iridium. It was furnished by the Internat‘ona 
Bureau of Weights and Measures in pursuance of the Metric 
Treaty of 1875. Early in 1937 it was taken back to Paris for 
recomparison with the International Standard. The most careful 
tests showed that the United States Standard had changed by only 
one part in fifty million during approximately fifty years 


This photograph shows National Standard Kilcgrams Nos. 4 and 2). No, 20 on the right, 


uncovered, 


is a decimal system as well, 
convenience in calculations. 
It is a fairly long story, that of how our standards were 
finally made and defined, but it will add to brevity and 
clarity to say that the three standards for the fundamenta 
units of length, mass and time may 
1. LENGTH—tThe standard of length is the 
is defined as that distance 
marked on a certain platinum-iridium bar 
International Bureau of Weights and Measures near Paris, 
France. See Fig. 2. F 


i 
end of the International Standard of 


which offers a great deal of 


be defined as f Ws 
meter a 
between two transverse ines 


nreserved in the 
| l In Ul 


. ‘ 1 
k gy. 3 shows the cross sect nand mar: 


ings on one 





National Bureau of 
length and mass of the United 
Lyman J. Briggs, Director of the Bureau, 1s 
National Standard of length, Meter N 

The national standard of mass, Kilogram No. 20, is under double 


Fig. 6. Interior view of the vault at the 


Standards in which the standards of 
States are kept. Dr 


shown holding the 


bell jars on the center of the second shelf in the case Bort 
these standards are made of an alloy of platinum and iridiun 
They were supplied to this country by the 
f Weights and Measures 


International Bureau 


Lec mber 1942 Pa 





If one qgistance trom the center scratcn ot tne 


takes tne 


three shown to the middle one of the three on the other 
end, that distance is defined as the standard meter of 
length when the bar is at zero degrees Centigrade. Every 


civilized country in the world has one or more bars made 
as nearly like this International Standard as it is possible 
to make it and these prototypes serve as the Standard Unit 
of Length for that particular country. Originally the mete 
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Fig The earth laid off with meridians 


globe 


represents the 
spaced 15° or 1 hour apart. An observer at each telescope woulc 
| see the star appear on the cross wire of this instrument one hour 
later than his neighbor to the East. The prime meridian is desig- 
nated as the one crossing the Equator at 0. 


quadrant, but inasmuch as the Earth’s quadrant could 
never be accurately measured the International Congress of 
Weights and Measures simply defined the Standard Lengt] 
as the distance between two certain fiducial lines on a cer- 
tain platinum-iridium bar when at the temperature of zero 
degrees Centigrade. 


2. MASS—lIn an analogous fashion the same Interna- 
tional Congress of Weights and Measures defined the Unit 
of Mass as the mass of a certain platinum-iridium cylinder 
also preserved at the International Bureau of Weights and 
Measures and which they called the Kilogram. Fig. 4 shows 
the duplicates owned by the U. S. A. and preserved at the 
National Bureau of Weights and Measures in Washing- 
ton, D. C. Fig. 5 is a close-up of the American national 
standard, while Fig. 6 shows how our American standards 
are protected at the National Bureau of Standards. Orig- 
inally the Kilogram was supposed to be the mass of 1000 
cubic centimeters of water, but it simplified matters to de- 
fine the Standard Unit of Mass as the mass of a certain 
definite platinum-iridium cylinder preserved in the Inter- 
national Bureau of Weights and Measures, near Paris. No 
photographs have ever been taken of these International 
standards, so only the Standards for the U. S. A. are 
shown. The International Standards are inspected from 
time to time by the International Committee on Weights 
and Measures when they meet. The standards are kept in 
subterranean vaults under three (3) different locks and 
keys. One key is held by the Director of the Internationa] 


| was supposed to be the one-ten millionth part of the Earth’s 
| 





INSTRUMENTS 
Page 502—Vol. 15 





Bureau of We ights ana Measures, one key is in the 
of the Director of the Archives of France, and the th 
held by the President of the International Committ: 
Weights and Measures. The standards cannot be ins; 
unless these three keys are present at the same tim« 
importance of these standards is shown by the care 
which they are preserved. 













































3. TIME—The Standard Unit of time is the second 
defined as the 1/86400 part of a mean solar day. Dy 
the motion of the Earth in its orbit about the sw 
length of the solar day varies. Roughly it is the tin 
takes the Earth to rotate upon its axis. If one measur¢ 
time from when the sun is directly over our meridian 
it is directly over it the next time, that will be call 
solar day. If one takes the average of all the solar day 
the year, that will give the average length of a solar 
and 1/86400 of this period is the second. 

Fig. 7 shows how one may think of a light ray con 
from the sun and entering an observing telescope set uy 
some fixed point on the earth’s surface, say on the pr 
Fig. 8. As the earth rotates f) 


meridian as shown in 


ES 7 ae a 








Fig. 8. The late Professor Dayton C. Miller, standing on the 
Prime Meridian line of the earth at Greenwich, England, and 
looking up at the transit instrument by which the time of the 


earth is set. 





west to east, the time which elapses between the instant 
when the ray of light from the sun coincides with the ax 
of the telescope until it does so again is a solar day. It 
understood, of course, that the telescope axis lies in the 
plane of the meridian. 

The meridian at Greenwich, England, has been fixed : Int 
the prime meridian and a line is drawn on the ground re} 
resenting this meridian. Fig. 8. Directly over this line is 
transit instrument (telescope) by which time is taken fro! or 
the stars in their apparent motion about the earth. T! 
time it takes from the instant a star is directly over t! 
prime meridian until it is again over the same meridian 
called a sidereal day. If we take 1/86400 part of the sider« 
day we obtain the sidereal second. 

1 Sidereal Second 0.99727 mean solar second. 

While we actually take time from the stars we still go | 
the sun, and use the mean solar second as our standard 
time. We still worship the Sun! 

Our Standards for the fundamental units of measur 
ment of physical magnitudes are, therefore: 

The Meter for Length 
The Kilogram for Mass 
and The Second for Time 
All other units are built up out of these fundamental unit 
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| OW FAR CAN YOU 
READ THIS SCALE?— 


This is one of seven scales used 








on a Type VIl Multiple Stage 
Fluted Guide Flow Indicator. The 


total scale length for the seven 
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stage instrument is 10!/, feet 
within a space 18” wide by 18” 
high. The total flow range is 220 
from 5 to 4000 pounds of fuel 


per hour. 
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This Flow Indicator is Used 
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FLUTED GUIDE FLOW 200 


Aircraft Carburetor Manu- 





INDICATOR faciurers. 
SPECIFICATIONS : : 
ES eee 110 Ibs. The Fluted Guide Metering 190 
ee eee 283; in. Tube, moulded of Pyrex glass, is 
Width... .....-4. 21 in. the outstanding improvement in 
3 , _ 
sich alee a 7% in variable-area, flow rate indicat- 
ors in recent years. 180 
CAPACITY 
Ibs. hr. : , , 
apg It is an exclusive feature and is 
Type Vil 5-4000 adi 
Type Vill 5-7000 the result of nearly twenty years a 
Intermediate capacities are ob- ae connimnaiaalian this field. 170 = 
tained by selecting any one stage Pet 
or two or more consecutive stages. 
a a S on 
io <] 
160 = 
o 
COMMERCIAL ENGINEERING LABORATORIES = 
= 
4612 WOODWARD AVENUE DETROIT, MICHIGAN 
Makers of 


SIR FLOW INDICATORS, ENGINE INDICATORS, FUEL FLOW INDICATORS, MAGNETIC GAGES, PIEZO-RAY EQUIPMENT 
FOR PRESSURES AND VIBRATIONS, TORSIOGRAPHS AND OTHER FINE TESTING INSTRUMENTS. 
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Fig. 9. LENGTH—Various devices for measuring length. 


—— 





Fig. 10. MASS—Various devices for measuring mass. 





In Fig. 9 are shown various devices for measuring 
LENGTH under different conditions. They may be listed 


as follows: 





La pe S 10. Carpe s Folding rules 
2. Try Squat La. % t n ( 
Star iM ] 12. Comparat« 
i. M mete ( i} l Ley 
Verr r¢< pe 14. Sphe meter 
( It | ( lipers ] Gray y | trac 
7. Outside Calipers 16. Model Vert oe 
8. Steel Measures i7. St I % 
. Wooden S 18. Compasses ni 





Linear and circular dividing engines and range finders 
would constitute additional and interesting material. 


In Fig. 10 may be seen items for measuring MASS: 








st lard Kilogran Fine Chainomatic Balance 
< Sets of Drass weight ele ‘ ) 

Platform balances 6. Letter scale 
i. Spring bal of = 

vari j lesigns 8. Inertia carts 


Fig. 11 shows several devices for measuring TIME: 








Metronome 7. Second pendulum actuated 
2. Electric Cl by weight and escape- 
Tuning Forks ment 
Stop Watches 8. Model of earth with trans- 
Model Balar whee ts on it for taking tim: 
t Bars f I rs fror 1e Stars (See Fiz 
tudinal Vibrat ) Fig. 11. TIME—Various devices for marking off equal intervals of time 


They are defined in a manner analogous to the Standard 
in the metric system, but are not officially recognized by tl 
International Congress of Weights and Measures as are tl] 


To these might be added the crystal oscillators now used in 
1 for controlling the frequency of radio 





transmitters 
In England and in general use in this country the Stand Metric Standards. The physical embodiments of the stan 
ards for the fundamental units of Length and Mass and ard yard and pound are preserved in London. 
Time are When we come to electrical units of measurements it w 
The Yard for Length be seen that they are all based on Metric Standards, a1 
The Pound for Tim are not based on the English units. The metric system 


and The Second for Time units is distinctly the units of scientific measurement. 
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Precision performance by new thin instrument with 
standard Triplett movement housed in either metal 
or molded case. No projecting base; wider shroud 
simplified zero adjustment; 
metal bridges at both 
“Precision in 


to strengthen face; 
balanced bridge support; 
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limited space”’ write for Triplett Thin Line Bulletin. 
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INSTALLATION 
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The Triplett Combat Line 


New Answers to specialized needs of War: Produc- 
tion Speed-up and Standardization; Performance 
under the Stress and Vibrations of Combat Service. 
Model 437 J P—A rectangular line of meters to meet 


dimensions shown (see diagram). Wide-open scale for | 


maximum readability. Complete coverage AC-DC 
Voltmeters, Ammeters and Wattmeters. Magnetic or 
static shielding provided on order. Molded Plastic 


Case for maximum protection in high voltage circuits. 


Pivots, Jewels and-other component parts designed to 
meet severe vibration requirements. _ 

Model 372— Frequency Meter—‘All-American make” 
Vibrating Reed Frequency Meter. Maximum readbil- 


ity by grouping of Reeds. Range-Frequency-Voltage . 
to meet specific requirements. Protected against ex- 


cessive panel vibration. In standard 3 inch mounting 
or on special ter | in any cataloged Triplett Case 
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Some Pot Shots at This Relative Thing 
Called “PRECISION”* 


By I. A. HUNT 


Federal Products Corp., Providence, R. I. 


R. Chairman and gentlemen of the Precision profes- 
M sion. Please note I said profession—with due and 

proper consideration—because one who follows a 
profession is one who usually spends his time practicing 
rather than actually finishing anything. You know how it is 
with those who practice medicine, law, etc.: when they get 
through practicing on you, you are usually broke physically 
and mentally and financially and in a worse jam legally, as 
the case may be. 

In your case it may be a little different; nevertheless, you 
do practice precision because you never really are precise. 
You used to think you were precise when you hacked away 
with a file and you think you are now because you’ve got 
used to looking at thousandths and tenths of thousandths of 
an inch in the face without getting cold feet. But don’t 
forget there are still millionths to fool around with. So it’s 
all very relative, this thing called precision. 

Human beings are so prone to say “no” to new ideas. We 
know the old ideas, our old habits, our old tricks and our 
old methods but we argue back when it comes to the new 
idea. A man with an idea is so often a prophet without 
honor in his own country or shop. In spite of all this, I 





Fig. 1 


propose to offer you a few interrupting thoughts. I will 
proceed to take the shirt off the obvious, and display it in 
all its nakedness for you to observe. I frankly admit that 
I am going to attempt to sell you an idea or two and in 
doing so, I will have to talk selfishly, for after all precision 
is our business and yours. We are all interested in it as 
never before to the nth degree. 


WHAT Is RIGHT? 


Across the top of one of the tremendous airplane plants 
in this country there is, or there was, a mammoth sign 
hundreds of feet long which read as follows: “Nothing 
Short of Right is Right.” The older I get the more difficult 
I find it is to know just what is right. I believe determining 
what is right is the biggest job you engineers have to do. 
Yet what a tremendously relative thing it is, this matter of 
what is right. Dr. Einstein has little on us! 

It is not my intention to explore theoretical labyrinths. 
There is of course a definite need for such discussions, but 
I am not the man to do it. On the other hand, you engineers 
need to have your noses pulled off the grindstone now and 
then in order to take a look at what’s around. 

As I say the word “precision,” each one of you has a 
different conception of the word, according to your exper- 
ience with it. Some of you undoubtedly have a far greater 
idea of precision than I have: you have fussed with it, 
sweated over it and licked it. Others of you haven’t seen 
anything yet. 


*A talk delivered before the Hartford Society for Measurement 
and Control, Hartford, Conn., Sept. 15, 1942. 
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It is a truism that no two men are alike. This is t 
general and it is true of machine operators, or of inspec 
tors. They have different degrees of nervous and muscular 
endowments. Their nerves tell them how a gage feels 0; 
the workpiece. And yet you expect them to inspect down to 
thousandths of an inch and finer. You set up tolerances fo, 
the workpieces that have got to fit one another and you set 
up limits for the fit itself. These you determine by a consid 
eration of the requirements of the finished job based on th: 
quality, the material, the cost. You consider the wea 
the gages themselves, you consider temperatures, but what, 
and how much, do you allow for the man—the human | 
who is going to sit in judgment of those pieces of w 
Fig. 1 shows the hands of two men, one sensitive and thé 
other sluggish or heavy. 

The sense of touch is indeed a very relative thing. It 
cannot be magnified except by training, which takes ti 
and skill, which varies even after training. Look around 
your own shop and sev if it doesn’t. Vision is also relative, 
but we correct it with eye-glasses. But did you eve 
anything that magnified the sense of touch? Visual ga 
magnify facts so you can see them. That is why visua 
gages have leaped ahead. There are so many reasons 
visual gages that you haven’t thought about, that I believ: 
I shall be pardoned if I tell you about their possibilities 
We are all interested in winning this war—in getting 
things done faster and sufficiently right to meet the need 
If I can show you how to avoid inspection trouble, how t 









Fig. 2 


inspect more accurately and faster, I believe you will par- 
don my sticking to one subject which I am in a position to 
observe from many angles. 

In Fig. 2 you see three illustrations emphasizing the im 
portance of visual gages. The gage at the left is mute 
Think of a blind man as he reads his Braille book with 
raised letters. You undoubtedly regard him with pity; yet 
you still provide many inspectors with Braille type gages, 
so to speak. Or have I given you an idea here? Why not t 
out some blind men as inspectors? Maybe their high! 
developed sense of touch would be a big improvement. F 
after all I must admit, though reluctantly, that feeler gag 
do have an economic place in inspection. 

But notice how the middle gage automatically tells 5 
visually how right or wrong you are. 

And then look at the gage on the right. Here you wat 
the work grind down to size; you don’t stop to mike it; y 
don’t over-grind. Result, you save time, you save stock a 
you produce more and right. 


THE HUMAN ELEMENT Is Too OFTEN FORGOTTEN. 


Two points stand out in the articles and discussions I ha’ 
read and listened to concerning gaging. One is, that in : 
most every article on precision maintenance the mechanic 









are carefully covered but the human element is 

) touched upon. Fig. 3 is a list which appeared in an 
by Mr. Hitchcock in Modern Machine Shop. It gives 
twe ty-one human factors all of which tend to cause failure 
work as required. Twelve of these twenty-one causes 


TABLE | 





Underlying Cause Weight 
W442 Begiigense ss. ss 339 
<2, Speak” so ee Oe ea, see 
* 3. Over confidence... 63.72: 217 
4. Lack of knowledge...:... 214 
5. WOOLEY eh oe Nee ERE Re . 208 

* 6. Thinking of things foreign 
0° the 900 iss oa ok av | ee 
7. Improper supervision..... 168 
x 8. Physical defects of men.. 160 
KM Qe ROG syns bce eae 150 
10. Defective equipment...... 144 


11. Lack of cooperation...... 142 
12. Wrong mental attitude to- 


WEG: SRIPCY 6. os ot igs 140 

83. TERTSORIAP 556s os ie 306 
14. Misunderstanding of orders 91 

15. Disobedience of orders... 61 

¥ 16. Lack of emotional control. 56 
K. 17. - Poor-sadement..... 2,3... =: 51 
*% 18. Bullheadedness ........... 2 
‘ 39:. Toa Bt enter eats ex: 36 
K' 20... ReCKlOMBhOGes oS 25 
Xx 21. Outside interference...... 15 


Fig. 3 


can be directly associated with inaccurate gaging and all 
twelve are directly due to the human element. 

You set up carefully considered standards; you take all 
kinds of care in setting standards; but it is my observation 
that you do not often enough remember the human element. 


WEAR 

On the other hand, a factor which I do find mentioned 
time and again is that of wear. Now everything wears. 
Gages are no exception. Solid gages when worn are no 
7 v* 
longer of any use. Visual gages, on the other hand, although 
they can and do wear, can be reset. Consequently wear does 
not stop their continuous use. 


How GAGE APPLICATIONS MAY BE CLASSIFIED 

There are of course thousands of gage designs. Federal 
has in its files over 6,000 special designs. When I mention 
these thousands of designs you probably imagine thousands 
of dimensions. Yet, all of these classify themselves into a 
few simple dimensions. The following is my adaptation and 
elaboration of an original classification by Capt. R. A. 
Bowman of the Pittsburgh Gage Laboratory of the Army, 
as published in Instruments: 


Inside Dimensions (Including roundness ) 

Cylinders, holes, inside dimensions of recesses, in castings, forg- 
ngs, bottles, patterns. 

Jutside Dimensions (Including roundness) 

shafts, pitch diameters, thickness, width, parallelism. 
Iffset Dimensions 

enths of slots, srlines, height of bosses, flanges, ete 
{lignment or Position Dimensions 

cation of holes, studs and other details. 
‘oncentricity or eccentricity of diameters, 

Lead of threads, etc. 

Straightness, 

Angle 

rapers, bevels, ete. 

Profile 

Roundness, chamfers, fillets, cams, shell ogives. 


PROPER USE OF DIAL INDICATOR GAGES 

I shall now comment on some phases of dial indicator 
gages. I am compelled to show you photos taken largely of 
our own gages, because of the difficulty in obtaining photo- 
graphs in outside plants under present conditions. 

One of the most common faults in applying Dial Indi- 
cators is the carelessness in maintaining rigidity. This is 
one of the most common mistakes found in the application 
of dial indicators. The indicator should not be supported by 
a slender rod, too far away from the indicator, allowing the 
rod to spring. In such a case the indicator, unless it is a 
very sensitive one, may not move until after the rod has 
begun to bend, with the result that the inaccuracy of the 
work will not be indicated in the indicator. This is most 


deceptive on a piece of out-of-round work where the change 


is gradual. There are other cases similar to this where 
rigidity is too often neglected. It may not be a rod which 
is too flexible to support the indicator, it may be in the 
structural design of the gage itself. 


CONCENTRICITY 
Inspection of parts for concentricity and diameter is 
frequently misunderstood, due to habits formed by some 
users. It is a fact that men will put work in a single com 
parator and check it for diameter and roundness; but when 
it comes to checking a piece with more than one diameter 
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they make the following mistake. This is best illustrated 
in the case of shell inspection which is so important at the 
present time. Assume that we have a piece similar to that 
illustrated in Fig. 4. There are three diameters, and we 
want to inspect them for concentricity with each other and 
for diameter. If we place these pieces in a V block and 
check them for concentricity with each other, as shown in 
Fig. 5, our inspection will be quite all right. The V block 
acts as a reference point as well as a support to the work- 
piece. The indicator then shows up any lack of concentricity 
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Fig. 5 


or of the eccentricity of the diameters, in other words. But 
the mistake is that men also try to inspect several diam 
eters with this same arrangement, and it cannot be done. 

In order to inspect each diameter with indicators placed 
on these various diameters it is absolutely necessary that 
the diameters be concentric with one another, but this is 
seldom the case. In order to inspect for diameter, each of 
the different diameters must be inspected separately, and 
this we do as shown in Fig. 6. Here the reference points 
and the indicators for each one of the different diameters 
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7 Fig. 8 


are each a single and independent unit. The V block act 
merely as a support. eyli 
How this appears in actual gages is shown in Fig. 7 F 
which is a concentricity gage and Fig. 8 which is a dian save 
eter gage. Note the flat springs which support the indicato: ins] 
units in the latter illustration. Also note on the concentric tape 
ity gage how nine diameters are being inspected simultan« 
ously: both inside and outside diameters. 
In designing dial-indicator gages, friction, inertia a 
lost motion are all too frequently ignored. Fig. 9 illustrates 
that point very well indeed. This early experimental design 
has several bad features about it. In the first place th 
rocker arm which measures the concentricity of the insid 
of the shell consists of a long heavy bar of cold-rolled ste: 
such a heavy bar cannot be very sensitive because it is | 
bound to have a lot of inertia. In the second place it 
mounted on a stud, and the weight of this bar causes : 
great deal of friction on that stud. In the third place ther 
is bound to be some play or lost motion in the fit betwee 
the bar and the stud. All these three items cause inaccu 
racy so that the motion of the contact point which touches 
on the shell is not ‘transferred accurately to the indicat 
Note that the shell master rests on ball bearings or rolle: 
bearings. These bearings must of necessity have some clea 
ance so that they will rotate. Here is a chance for inaccu 
racy in the bearings themselves. The shell is not hea 
enough to warrant the use of these bearings. A much larg 
























than this could easily be mounted on solid V blocks 
1 would be more positive than the bearings. 


te also that all indicators are rather crudely mounted, 
the stems of the indicators are not protected in any 
so that unless the shell is placed in the gage care- 


the spindles of the indicators can be easily bent 


igh carelessness, causing an increase in friction and 
— a PRECISION 






















































the other hand, note that the indicators on the two == 
iously-shown shell gages (Figs. 7 and 8) are protected a |e 
' stops so that if a sheil is carelessly placed in the gage, e 20} G R A D br 
t will not push the contact points beyond the range of wo 
indicator—a condition which would naturally cause aa 
le pressure on the mechanism of the indicator. Also wilt INSTRUMENTS 
ce that the indicators themselves do not contact the elf 
work but that auxiliary contacts come between the indi- “i: 
eator and the shell, thus eliminating any side thrust on the 60 of Ww 
indicator rack spindles which would cause friction or bind- “] 
ing of the rack spindle resulting in inaccuracy. 3 MOELLER MERCURY THERMOMETERS 
intirely too often, gage engineering inspectors and men Sy 


Made with "Moeller Glass Red Reading 


Column," making them easy to read 


in a similar capacity seem possessed with the idea that dial 
indicators, or any other visual gages for that matter, are 
to be used simply for great accuracy. We frequently hear 
the objection that the work is not accurate enough to re- 
quire the use of dial indicators. 

One of the most popular gages we manufacture is not 
known as an accurate gage at all. It is the most popular 
gage because it is so handy and convenient that it is easier 
to use it than it is to take a chance. This is a caliper gage 
with a dial indicator attached. This gage has been used for MOELLER DIAL THERMOM- 
checking everything from the thickness of the walls of ETERS. Made in various 
glass bottles to the thickness of walls of airplane engine 
cylinders (Fig. 10). 


(= 


under varying light conditions, at a con- 
siderable distance and over a wide range. 





scale ranges up to 1000°F. 


7 Fig. 11 illustrates another way in which time can be or equivalent. Metal and 
m SE > } roug - se O lg i ic ‘Ss < ine ‘Vi r4 
| ived th ugh the use of dial indicators. Imagine trying to Phenolite cases. 
tor inspect the inside of a bushing for diameter, roundness and 
‘1C- taper; and at the same time inspecting the outside diameter 
ne (Continued on Page 542) 
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Fig. 1. Some of the 189 parts of the familiar ‘“‘M 1919" (or ‘“‘Browning’’) 
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.30 caliber machine gun. A—bolt; B—extractor; C—firing pin and spr 


D—sear stop; E—bolt switch; F—bolt switch plunger and spring; G—cocking lever; H—cocking lever pin; I—sear (with plunger and spring); } 


holder; K—sear holder spring and plunger 


Methods and Equipment for the Inspection of 
Machine Gun Parts and ‘Assemblies 


By C. G. NELSON 


Quality Engineer, Colt’s Patent Firearms Mfg. Co., Hartford, Conn. 


T was the ingenious Eli Whitney who simplified the 

manufacture of muskets by standardizing component 

parts through the use of gages. Colonel Samuel Colt was 
one of the first to adopt this method in the manufacture 
of his revolvers. Thus were laid the foundations of modern 
gaging and inspection methods whereby manufactured 
components are standardized to the point of complete in- 
terchangeability. For many years Colt’s enjoyed the dis- 
tinction of being the only manufacturer of machine guns 
on this side of the Atlantic. Today the mating parts of the 
most intricate machine gun fit properly even though they 
are made in factories thousands of miles apart. 

Today as in the days of Whitney and Colt, however, there 
is still one factor which cannot be predicted: the human 
element. This calls for the development of gages which are 
foolproof and easy to understand, and for the training of 
inspectors in the intelligent use of gages. It always has 
been a two-fold problem. War intensifies both aspects of 
this problem. In a year and a half our inspection staff has 
grown from 270 to 1500. Moreover, most of our inspectors 
have averaged only six to seven months’ service to the 
company, because of the rapid turnover due to the draft. 
Our methods and our gages must be foolproof! 

Still another factor which compels us to keep on improv- 
ing both our training methods and our inspection methods 
is the enormous number of operations on an enormous 
number of different parts. Our principal products at this 
time, as many readers know, are the .38 caliber revolver, 
the .45 caliber automatic pistol, and various types of .30 
and .50 caliber machine guns. 

The .30 caliber water-cooled machine gun, for example, 
is made in several types. The familiar type mounted on a 
tripod and firing 5-600 rounds per minute contains 189 
pieces. The .30 caliber air-cooled machine gun, used in 
combat vehicles and also in airplanes as either a flexible 
or fixed gun, fires 1350 rounds per minute. Various types 
of these guns will contain up to 250 pieces. Also in the 
caliber .30 class is the Browning automatic rifle, used as 
either a semi-automatic or a light machine-gun. 

In the .50 caliber or heavy class, are the water-cooled 
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tripod-mounted machine gun; and for use in aircraft a1 
combat vehicles various air-cooled types capable of firi 
900 rounds per minute. These .50 caliber guns have eve 
more parts than corresponding types of .30 caliber gu 

Fig. 1 shows some (about one-half) of the parts of the 
“bolt group” of = .80 caliber machine gun. The mere dé 
scription of the “bolt group” occupies several pages in thi 
gunner’s manual, so I shall not attempt it in this articl 
The reader will gain some idea of the inspection prob 
lems from a careful scrutiny of Fig. 1. I may mention, 
however, that it takes nearly 140 operations to produc: 
this bolt (A) from raw bar stock. For machining alone, 
more than a hundred gages must be applied to it, som 
vperations requiring 100% inspection at the machines—a 
this before the bolt is filed, heat-treated, the holes lapp« 
and the ways ground, these operations requiring the us 
of about forty more gages. When the bolt has been finis! 
machined, final inspection takes over with about thirty 
two more gages, which sum up all the key-points. 

Most of our larger pieces are made from forgings, whic! 
are given 100% inspection for surface defects, form, a1 
general perfection. When the forgings have passed inspe: 
tion they are either annealed or toughened before machi 
ing. Since heat-treatment is done in baten furnaces 
continuous furnaces with modern instrumentation to assu) 
uniformity, only fractional inspection is ordinarily giv 
for the correct Brinnel or Rockwell. These parts now hay 
ing been heat-treated, they are moved to the Blancha1 
grinders, where 100% inspection is conducted. 

Screws, pins, studs and rivets can be given a fraction: 
inspection, say 10%, but practically all other parts—n 
only the large ones made from forgings but all the sma 
functional parts—require 100% inspection at different 0] 
erations along the line. For this, inspectors are statione 
at the machines, each inspector passing on the work « | 
several similar machines as it is produced. 

Final inspection of sub-assemblies and groups requir¢ 
special equipment and special methods. 

Now the reader will not be astonished when I mentio1 
that the production of all parts for all guns keeps an in 
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Fig. 2 


spection crew busy twenty-four hours a day every day in 
week. 
the remainder of this article there will be 
w examples of special inspection equipment. Needless 
to say, Colt’s has a large number of measuring instruments, 
iding recorders, but the of 
eady familiar with these standard items of 
plant equipment. Moreover, the great majority of in 
tion operations are determinations rather than absolute 
asurements. These determinations must made 
vely: the answer must be “yes” or “no” without guess- 
rk. These determinations must be made rapidly: there 
s no time to squint at a vernier or even to observe where 
1 needle intersects the graduations on a These de- 
minations must be made by inspectors many of whom 
had never handled precision devices before: the equipment 
must be rugged, simple and designed to prevent “fatigue 
toward the end of each shift. 
Guns are different from other mechanisms, in that in- 
stead of taking measurements from a base line, dimensicns 
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be de- 
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Fig 


are usually checked from a reference point exper 
shown to be the point from whieh to begin. 


for i 


ence has 
In airplanes, xample, the gun-mounts are welded in 


place. This means that we must have all guns standardized 
for quick replacement. The 12-point gage shown in Fig. 2 
checks this, along with alignment and overall dimensions 
also checking the position of the feedway hich must be 
held to a close tolerance, relative to the mount. Fig 
shows the gage in use. A comparison of Figs. 2 and 3, point 
by point, will reveal how the various sliding gaging mer 
bers determine a number of positions and alignments 
Timing is just as important in a machine-gun as in an 
internal combustion engine. To guarantee that the timing 
will be within prescribed limits, the position of the trigge) 






must be gaged in the case before assembly. In the fixed 
aircraft gun, the trigger is an electrically-controlled unit 
clamped onto the gun, and operating from either side. In 
Fig. 4 we see the gage in position, checking the position of 
the sideplate-trigger slot relative to the trunnion block. 
The step in the sliding plug allows 0.010” tolerance. The 
Fig. 4 

gage itself is a simple affair, and calls for iverage 
intelligence in its use. Being symmetrical, it ca 
for checking either side of the gun-case, since ths u 
fires from either side. Note the two locating-surfaces the 
rear, and the sliding flat-plug which indicates “g and 
“not-go.” The pad at the side insures parallelis: th the 
axis of the gun. 

Another example is the alignment of the firing-pin in the 
bolt of the .50 caliber machine gun. Perfect alignment is 


necessary, otherwise a firing pin falling at the rate of 900 
times a minute would k. In this gun 
pin is composed of two parts, the extension and the striker 


soon brea the firing 
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Both parts must slide freely in the bolt, through which plug after both reaming and rifling. This plug is a s« 
there is a shouldered hole. The gage shown in Fig. 5 an steel cylinder 8” long for the .30 caliber and 12” long 

ticipates this condition. The bushing provides the means of — the .50 caliber. In either case, this plug must drop fre 
checking the alignment of a hole in the face of the bolt, through the barrel, vet it fits with a maximum eleara 
which takes a hardened insert called the recoil plate. This of 0.0017” and a minimum of 0.0002”. 

simple gage then indicates the alignment of no less than Another point in the barrel, which must be carefu 
three holes, yet it can be used tc good advantage, quickly watched, is the chamber. The surface of the chamber mu 
and with no great skill involved. be perfectly smooth so that the high pressure of the bur 


In order to insure that firing-pins will strike the center ing powder, which amounts to 28 tons per square inch, w 


of the primer, alignment must be checked between the bolt- not force any of the brass of the cartridge-case into grooves 
ways and the recoil plate. If it were not for the simple or tool-marks. If this were to happen, automatic extractio1 
receiver-gage shown in Fig. 6, this job would be one for a of the empty case would be impossible and the gun wou 
toolmaker. The gage holds the bolt in position to be checked cease firing. For this reason, we employ visual inspecti 
by the pin. of the inside of the chamber. Since the hole is small, ar 

There are five barrels turned out for every gun pro- dark inside, we use a small reflector, Fig. 7, which can be 
duced. This means that inspection must be quick but cor- placed at right angles to the bore in such a way that th 
rect. Among other requirements, the barrel must be per- inside is illuminated, thereby allowing flaws to be detect 
fectly straight. In order not to depend only upon the eyes’ Fig. 8 shows a barrel cut-away to show the chamber a1 
of the experts who do the straightening, we use a drop the reflector. 








Fig. 8 
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[he boroscope is an instrument made use of by the bar- 
inspector to look for flaws midway down the barrel, 
iere the eye will not reach. Its size is shown in Fig. 9 
comparison with an ordinary lead-pencil. It contains 
\) its own light-source, and a system of reflectors which 
nvey an image of the bore-surface to an eyepiece (B) 
ntaining a magnifying glass. A slip-ring attachment (C) 
nducts current to the light-source. With the focal-length 
f the eyepiece, which is about 20”, the view of one of the 
rrooves in a .50 caliber barrel reminds one of driving down 
highway between two curbstones. Needless to say, the 
ight enables the inspector to see into recesses which would 
therwise be impenetrable to the eye alone. 
In the inspection of machine-gun parts there are points 
which still challenge the skill of the gagemakers. One of 
hese points is in the sear of the gun, the other in the firing 
pin. When the firing-pin is cocked, the sear holds it safely 
in that position until ready for firing. In order that both 
sear and firing-pin shall hold correctly, their mating sur- 
faces, shaped like hooks, must be undercut to prevent slip- 
ping. If this were not so, uncontrolled fire would result: the 
gun would run wild until the ammunition was exhausted. 
To check this undercut, we now find it easier to use a 
shadowgraph than a steel gage of any kind. Not only does 
this reduce errors in judgment, but it permits volume 
handling not slowed down by the use of a standard gage. 
The shadowgraph also pays for itself in checking firing- 
pin strikers. The striker must be smooth and ball-shaped 
in order not to puncture the primer. In the event that a 
rough striker found its way into a gun, the primer might 
rupture, and the resulting blow-back of gas could injure 
the operator. Fortunately, the shadowgraph will magnify 
any irregularity in the shape of the striker. It will also 
show whether the striker is bent as it is rotated in its 
support in the machine, thus accomplishing two purposes, 
which would otherwise take both time and skill. 
From these few examples it might be inferred that 
Colt’s is attempting to do away with skilled labor. Not at 























all. We still have a few skilled workmen. One of the choice 


jobs I have in mind requires working to zero tolerance 
Surprising as this sounds, it is nevertheless true, sine 
fitting barrels to revolvers requires just that. The front 


sight is brazed to the barrel before finishing. This means 


that the workman must qualify his threads in order 
bring the sight up to correct position. One thousandth of 
an inch off would cause an inaccuracy in shooting of seven 
eights of an inch at 15 yards. All our guns are fired and 
targeted before passing final inspection, and let it be said 
now that an error of this size is simply not tolerated. 

Of course we have some scrap. Every modern factory, 
no matter how well manned or equipped, will admit this. 
Yet it is because of the efforts of such men as Whitney 
and Colt that modern American production methods have 
reached the point of turning out more precision machinery 
and better engines of war than the world has ever seen. 














Stop a moment for an urgent re- 
minder and for TWO important 
NEW announcements .. . Excuse 
our “shouting” this way on an 
otherwise impeccable page of 
your favorite technical magazine, 
but this concerns you... The 
Call for Ideas on Speeding War 
Work was first published in our 
October issue and the response 
has been good (you ought to see 
the pile of special-delivery and 
air mail that came in today, the 
closing date, December 7th)—but 
not good enough! For example 
the President of a company 


which designs, makes and _ in- 
stalls War Work Speed-Up de- 
vices promised us that he would 
send in some descriptions—but 
we have not received a single 
manuscript from him! He prob- 
ably started his write-ups but did 
not finish them because he was 
too busy. So did you and so were 
you. Therefore the closing date 
is postponed to December 31. 
That’s the first new announce- 
ment. The second is that cash 
will be paid for all War Work 
Speed-Up Ideas published in 
Instruments. Two dollars mini- 
mum for a brief description with- 
out diagrams; one or two addi- 
tional dollars for each diagram, 
photo, etc. Our idea is not to pay 
for ideas (that’s impossible) but 


simply to cover the preparation 
costs—expenses usually paid per- 
sonally by an author who does 
not have the services of his com- 
pany’s typists, draftsmen or pho- 
tographers. As good Americans, 
our readers don’t want money for 
describing the War Work Speed- 
Up methods they know of. How- 
ever, some may have been dis- 
couraged when they learned 
what professional typists, drafts- 
men and photographers charge. 

Now then, hop to it! There's 
only a few days left. Although 
the closing date is the 3lst, 
please send your description be- 
fore Christmas so that your over- 
worked editor will not suffer a 
break-down putting your article 
in the big January issue. 
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Ordnance Production Gaging 


By CAPTAIN RUSH A. BOWMAN 






In charge of Pittsburgh Gage Laboratory, Ordnance Department, U. S. Army 








VIEW A ViEw 6 
MEASURING PLUG GAGE WITH TWO RADII 


O= SMALL DIAMETER OF GAGE 

Dj" LARGE DIAMETER OF GAGE 

R* RADIUS AT SMALL END OF GAGE 

Ri*RADIUS AT LARGE END OF GAGE 

G*DIAMETER OF MEASURING ROLLS 

r= RADIUS OF MEASURING ROLLS = $ 

L = LENGTH OF GAGE 

M« DISTANCE FROM TOP OF GAGE TO CENTER OF ORIGIN OF RADIUS 
h, hi, &he* HEIGHT OF GAGE BLOCKS ON WHICH ROLLS REST 

d, dj,do &dy* MEASUREMENT OVER ROLLS 


FORMULAE 
(R—r): (hr) #R2X Ps» (L+m)~(h2+r) 
. R(h+r) — Py (L+M)—(h, +r) 

eR ° R= posted al 
Y" ¥qtye Y« Vga sien tl 
as R-Y a* R-Y, g,2 V(Ri +r) 2-P2 

a l 
bs x-(h+r) bi" x) °F f= g-m 
Cc ~ 

re— pe oy Vp-p f\* Rig, 
d= 0+6+2a,+2C, Z*R)- Vv Ri2=m2 


dj= 0+G42a42C 

WHERE d2 IS LESS THAN D)+G (do*0;+22+6-2f;) 

WHERE do IS GREATER THAN 0; +6 (do* 0) +22 +G+2f))(IN THIS CASE f,*¢-R)) 
WHERE dx IS LESS THAN 0)+G = (d3* 0, +22 +G+2¢)(IN THIS CASEf*R)- 9} 
WHERE dy IS GREATER THAN 0) +6 (d3*0,+27+6+2f) 


NOTE— ROLLS FOR d; MEASUREMENT MUST NOT BE ABOVE AND FOR 
d2 MUST NOT BE BELOW POINT OF INTERSECTION OF RADII R AND Rj. 


Fig. 1 
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MEASURING PROFILE GAGE —FLAT SHEET TYPE 


2 2 
fied (29 +4(H-h) om 


f= RADIUS OF MEASURING 8 (H-h) 
DISC. (SUGGEST 1.0000 DiA STD) 2(1+r)}>4(H- hy) 
MEASUREMENTS H,h,h,,hp, Ra" a a pea 


Li tg FOUND WITH PRECISION ‘ {e(uerp* +H-he)” 
2 rf 


GAGE BLOCKS 3 8 (H—he) 
2 
2(to +4an2 
Re" mm +r 


IF GAGE IS CORRECT ALL Rg WILL BE ALIKE 
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CHAPTER VII 
PROFILE DETERMINATIONS 

Two types of gages provide inspection control fo: 
profile determinations—the profile template and full . 
tour. Occasionally when the volume of production just 
the cost of the equipment, an optical comparator wit] 
appropriate fixture is used in place of a template but 
yet, it is relatively unimportant as a gaging device. 

By far the most widely used gage for profile determ 
tions is the template. This type is one of the most fami 
to the layman because screw pitch gages, center gages ; 
radius gages are types of profile gages. This type is almost 
invariably used when the surface being inspected is not a 
mating surface. Examples, the ogive of a shell, the be 
tail, etc. The template is also used at times when the sur 
face is mating. Rounds and fillets are almost alwa 
inspected with a template even though the surfaces 
mating. 

The profile template gage determines the conformity of 
surface contour along a particular line. This is essentia 
a two-dimensional inspection. By inspecting at a rep) 
sentative number of positions, the general conformity of 
the entire surface is established. Profile gages are made t 
basic dimensions. Seldom if ever is a profile gage design 
as a “not go,” although it would be possible in the case 
a simple radius gage. A check gage is usually provided 
with a profile template since actual measurement of a ten 
plate is often quite difficult. 
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MEASURING PROFILE GAGE-FLAT SHEET TYPE WITH 
RADIUS STRUCK FROM POINT AWAY FROM GAGE 


ANY NUMBER OF MEASUREMENTS MAY BE TAKEN 
USING THE ABOVE FORMULAS 
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GAGE BLOCKS 


MEASURING PROFILE PLUG GAGE WITH ROUNDED END 


R= RADIUS ON GAGE 
r* RADIUS OF ROLL 


c&+a(b+r—a) 


- 8(b +r—a) 





FULL CONTOUR GAGES* 

Full contour gages include profile plugs, receiver, and 
chamber gages. These gages perform essentially a three 
dimensional inspection of the component part. They are 
employed when the surface parts to be inspected are in- 
tended to mate with the surfaces of other parts. An entire 
surface is inspected at one time. As in the case of the 
template, a “go” gage only is used and a check piece is 
supplied to ascertain that the gage is correct. The gage 
shown in Fig. 1 is being used to inspect a die employed in 
manufacture of a shell casing. 


INSPECTION 
Inspection of profile gages presents some of the most 
engrossing problems in gage inspection. In general the 


problem will be one mathematical nature. Inspection will 


*Not Standard Army Nomenclature 


1, ____, =| 0*DIA.AT LARGE END OF GAGE 
—+|| R= LARGE RADIUS 
|| Riz SMALLER RADIUS 


G= DIA. ROLLS 
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MEASURING BULLET PROFILE CHECK GAGE 
rig. 5 


How to 
CONSERVE 


Essential 


INSTRUMENT MATERIALS 


in compliance with 
W PB Conservation 
Order No. L-134 





Many valuable solutions to problems arising 
from the new WPB Conservation Order L-134, 
which drastically limits 
materials for thermocouples, lead wire, ther- 
mometer bulbs, protecting tubes, etc., are given 
in the recently published Wheelco Supplement 
to Thermocouple Bulletin S2-3. The Supple- 
ment S2-3 is the result of an extensive analysis 
of the WPB Order L-134 by Wheelco Engi- 
neers and is published for the benefit of those 
who will be affected by this order. The Supple- 
ment also contains a partial summary of the 
L-134 Order; the complete L-134 Order as 
amended September 9, 1942, additions and re- 
visions applying to various items in the Wheel- 
co §2-3 Bulletin and a complete list of Wheelco 
Sales and Service Engineers who can help you 
with your instrument problems. 


the use of various 


Write for your FREE copy of Supplement to Bulletin 
S2-3 and the issue of Wheelco Comments which deals 
with Thermocouple construction and maintenance. 

Also request copy of Bulletin §2-3 if you do not have 
a copy. 


Wheeles Insthuments Go. 


833 W. Harrison Street Chicago, Illinois 


Originator of 
“Electronic Principle” Temperature Controls 
TR ee Te we 
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automatic ruling of g 
on Linear Scales with the 
GAERTNER 


M 1310 


Precision-Production 
LINEAR DIVIDING MACHINE 
Capacity: 25 inches Accuracy: 
Speed: 10 to 45 lines per minute 


Rulings can be made on flat, curved or 


surfaces. 


The spacing, width and 


adjusted, and various combinations of lines 
different lengths can be ruled. 
Temperature compensation from —70 to 


degrees Centigrade is provided. 
Both Metric and English scales can be 
this machine. 
In order to save valuable time, please indicate 
type of work and accuracy required, in inquiry. 





a 1211 WRIGHTWOOD AVE., 


The GAERTNER SCIENTIFIC CORP. 
CHICAGO, U.S.A. 


‘ 


raduations 





=.0001 inch 
beveled 


length of lines can be 


of 
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MEASURING ANGULAR PROFILE GAGE HAVING TWO ANGLES 7 


r® RADIUS OF MEASURING ROLL 
DIMENSIONS |, |),!9,!3,h.hy, & h2 
FOUND WITH PRECISION BLOCKS 
he-h 

lo-| 
hy-h 
os 


TAN. Q= 





ALSO TAN. Oe 


he 

3~'2 
80 

g.! ) ess) 





TAN. B= 7 


B h 
* (r cor. O+r cor. 5+ as) SIN. B 


plate or contour comparator wo! 

If contour comparator is used, the inspection will usually 
require drawing of the profile to an enlarged scale. T] 

is mounted on the screen of the comparator and the profil 
of the part is compared with this drawing. 

1 to 7 are drawings of typical surface plate set-u; 

template and full contour gages 


involve either surface 


Figs. 
for inspection of profile, 
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MEASURING PROFILE GAGE COMBINING ANGLE AND RADIUS 


f= RADIUS OF MEASURING DISC 
H= HEIGHT FROM WHIOH RADIUS IS STRUCK . 
R= RADIUS ON GAGE- SEE PLATE 47 FOR FORMULA ; 
H)= HEIGHT OF INTERSECTION ANGLE @ RADIUS 
(ALL OTHER DIMENSIONS FOUND WITH 
PRECISION GAGE BLOCKS) 
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Calling All Readers with Ideas 
on Speeding War Work 


(even old ideas—especially old ideas now pro- 
ducing results that shopld be better known) 


I, you love America—and of course you do—it is your duty to do all you can to 
help America’s mighty war industry grow mightier... fast! True, you are already 
going all out on your own job: at every month’s end, you know you've done a good 
month’s work to axe the Axis. (You’ve probably done what was two months’ work 
before Pearl Harbor!) But perhaps you can make a suggestion that will save thou- 
sands of work-months. Yes, you, the typical reader: most useful suggestions don’t 
come from a few geniuses but from the many wide-awake workers—each alert to 
see some “tremendous trifle” that had previously escaped notice. Especially is this 
true now. Especially is this true with regard to the use of instruments. And that’s 
where you shine! One big bottleneck is that millions of inspectors and testers still 
have to rely on their hands, their eyes, their judgment subject to fatigue. Yes, here 
in America, where automatic gadgets have been invented, each doing the work of 
twenty or two hundred humans and doing it better! The pity of it is that there is 
no need for this bottleneck—because every type of test or determination is being 
done automatically somewhere. The few basic inventions have all been made; 
what’s needed is ten thousand adaptations or applications—such as you have in 


mind right now . 


. or such as you have already installed. (Don’t be too modest: that ‘‘tunim- 


portant” automatic method over in the corner of the second floor of Building R-73 may not have 


been brought to the attention of the thousands who should know about it.) And there are some 


other bottienecks in production that can be eliminated by the use of automatic instruments. 


NOTIE—In lots of places the inspectors and the 
management are so proud of “doing it in half the 
former time” that they can't imagine any further 
inmmprovement (but it could be done in one-hundredth 
the fovmer time). In some cases there is a belief 
that the Army or Navy “wants it done just that 
way” (but the spwit of A&kN specs is resulls, nol 
methods, and the higher officers want faster meth- 
ods—piovided that quality is not impaiued but bet- 
te.ed). In many instances the only ban on auto- 
maticity is that the product to be tested or meas- 
ured or controlled automatically or continuously is 
“ditferent’ (but the inst;umental function to be 
performed is exactly the same!). 


JOU ARE INVITED, therefore, to send in 

your suggestion (or suggestions) for pub- 
lication in the big January Special Issue of 
Instruments. The rules are simple: 


1. Everyone is invited. 

(On some previous occasions we excluded persons in the employ 
of instrument companies, Not this time! If you have worked oul a 
new labor-saving application of any device, don't hold back be- 
cause you happen to be selling that device. If one of your 
tomers las worked it out, have him write it up; and if he is too 
busy or too modest, write it up for him.) 


2. Contribution should be typewritten, dou- 
ble-space, on one side of 8% X11 (or 8X 10'2) 
paper. Name and address of author typed at 
top of first page; name at top of other pages. 


3. Diagrams should be in black ink on white 
paper (or tracing cloth or paper). No blue- 
prints. Name and address of author on each 
diagram. Good photographs will be accepted. 


4. Each contribution to describe the solution 
of ONE specific problem. Each author, how- 
ever, may send as many as he wishes. 


Uasi 


we Ww 


5. Be brief, but don’t omit descriptive de 






tails. 

(if you describe the continuous automatic measurement of son 
thing usually measured intermittently by band, don’t write a book 
about the thie y if automatic cK 1 ! tlic 

t hand, don’t send ino somet 0 
hal Tt el iength weignu i rhe i re 
that replaces twelve girls, That is too bricf!) 


6. A solution need not be an instrument: it 
can be a fixture, a conveyor, or any set-up that 
makes possible or practicable* the use of an 
automatic instrument. 


7. Write it up TODAY then put it away; a 
few days later, read it with a fresh mind and 
add any essentials you might have overlooked. 
All contributions must be on your editor’s desk 
in Pittsburgh by 


8. Owing to the large volume of mail re- 
ceived at this office, it is essential that all 
articles written in response to this invitation 
be addressed to: War Work Speed-up Editor, 
The Instruments Publishing Co., 1117 Wolfen- 
dale St., Pittsburgh, Pa. 


*For years I've been advocating the full-automatie or conveyor- 
ized inspection of artillery ammunition but always was told that 
although it is possible it is impracticable because moving heavy 
projectiles (above .$0-cal.) wear down fixed gaging anvils or tees 


in hours or even minutes; because the elaborate hydraulic mech- 
anisms for speedily shifting and then gently lowering the shells 
would take too many man-years to design, develop and test; and 
because they would require more man-years to manufacture in ade 
quate ranges of sizes and models than would be saved. I was told 
that a typical installation would cost $25,000. Well. I'd like to 
see what you can do with shock absorbers now available by the 
millions in auto gravevards, plus a simple gravity-roll feed: maybe 
your installation (exclusive of the automatie electric or pneumatic 


gage and relay for tripping rejects) would cost nearer £25 than 
$25,000.—M. F. BEHAR, Editor, Instruments. 
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considerable. 


and some eh as 


Tt 


COCHRANE Food FLOW METER 


j 
<— 


BY GALVANOMETER 
(3600 “HOUR) 
CONTROLLING eee 


Hg MOVEMENT 
OF ot 

’ ° 
DETECTEO.- 


1, EXTRACTS THE Vh 


GIVING uNiFORM CHART 


— 


5. And the lower 


AND AS VISIBLE 
EACH Cam Shaped 


to exactly record 
water column 
differential thruout 


POWER MECHANISM 

simul AWEOUSLY 

BALANCING circuit 
4 


an 
INDICATING 
RECORDING FLOW 
INTEGRATING 


2.GIVES SUPERLATIVE A 
, NY "9 ne eo < ‘ 


% 
* 


10. The cam produces © uniform 
chart AND superlative acc” 


racy because --: 


11. each cam is INDIVIDU- 
ALLY calibrated at 10 
test points as shown by 
the final record chart. 


COMES FROM A FLOAT 


the flow rate 
the smaller the powe" (y 


In the Yloat METER 


MANOMETER FRICTION IS ELIMINATED 


WHICH MOVES ONLY AFTER BUOYANCY 
OVERCOMES FRICTION 


AT MOVEMENT 
SMALLER AS 
FLOW DECREASES 


CHART (CASE) FRICTION 1S DWARFED 
BY HIGH AND EQUAL 


POWER THRUOUT SCALE 


von POWER. 


ACCURACY * ——— 
FRICTION 


Ke 


6. Note well we want high and 
equal power 


100% flow: 


2gh) from O to 


PROOF 


12. Ask 
. us,to tell you the 
Mons ' e compl 
“sly ret ahd felts) ‘acionaiced 
ity, ond Adaptability. a 


m cole] :7.\)- 


3100 N. 17th STREET 


PHILADELPHIA, PA. 
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RED LIGHT winked out of the 


| pilot snapped to 
1 his instruments 


L-e ih 
APKROCSS ine 


nd checke« 


port eng fuel 


iwerously low! 


he worked with the emer- 
hand wobble-pump, brought 
yressure back to normal—and 
it there until he 


lation, 


(he above incident, which actually 


happened over the mid-Atlantic on 


the ferry trip of a bomber bound for 
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Britain, illustrates the import ince of 


Pressure Warning Units to the pilot. 


As you know, these little “danger 
spotters,” weighing less than 6 
ounces, free his eyes from constant 
instrument checking—for rest, for 
reconnaissance or combat operations 

. yet give instant warning of fall- 
ing tuel or oil rressure in any en- 


gine betore it becomes serious. 


The Pressure Warning Unit is onc 

any devices and precision in- 
struments which Kollsman makes 
for the Army and Navy, instru 
ments that make our military aircraft 


safer and more efficient in flight. 








APPLICATIONS 


OPERATING PRINCIPLES INSTALLATION MAINTENANCE 


viation Instruments 


avigation Automatic- piloting Automatic- landing 


I sacerettiuatets| 


Power plant Aerological 


Communication Flight- testing Instrument- testing 
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THE INSTRUMENT TECHNICIAN 


His Growing Importance in All Divisions of Aviation 
Editorial by W. J. WATKINS, Guest Editor, 


Chief Instructor, American School of Aircraft Instruments, Glendale, Calif. 






























Wo HE Is AND WHAT HE Dogs Now EvEN More IMPORTANT IN MILITARY AVIATION 





HE instrument technician has been called “the man Playing a part in peace-time progress is still ahead fo 

behind the man at the controls.” This is no mere ro- the instrument man—but his most vital role NOW is the 
mantic description. It is a fact that the pilot’s mind ean be 
at ease about the safe, efficient operation of the ship. The 
pilot knows that the instru- 
ments are telling the exact 
truth. He knows that they have 
been pronounced in perfect oper- 
ating condition by an expert- 
the instrument technician. 


great contribution he makes to our success in the air. On 
his highly specialized skill and knowledge depends the etfee 
tive operation of all our fighting 
planes, as well as the swift re 
turn to the air of many. Wheth 
er employed by the instrument 


William J. Watkins is a 
leading national authority on 
training in aircraft instrument 
maintenance who pioneered manufacturer, aircraft builder, 


he preparation of aircraft in- . ‘ 
siete rps ere in Civil Service, or in direct 


strument textbooks and_ the 2 . 
Behind the man at the con- development of shop training \rmy or Navy aircraft mainte 
trols there are, in fact, many 
instrument men. They have first 
carried out the design, precision 
manufacture, and scientific test- 
ing of instruments, then in- 
stalled them, and again checked 
the instruments and pronounced 
them ready for their first serv- 
ice in the air—and later in- 
spected, repaired, and over- 
hauled these vital aids to flight. 


methods. He came to the field nance, he is on our first line of 
of aircraft instruments with a 
broad background of mechan- 
ical, electrical and technical THe PAST FORETELLS THE 
experience When he first be- : i 

came associated with Herbert FUTURE 
W. Hartley in the operation 
of the American School of 


defense. 


Throughout the history of 
¢ « hd heara ac aa 97 ») 
hicceute Rusdaenie: the eld aviation there has been an eve 
of instruction in instrument swelling crescendo of the cry 
“More ] 


stages. Instrument work was The 
1e 


maintenance was in its early planes, more plane "gi 





fun of flying has steadily 





commonplace in airline main- : 
increased the demand fo) pri 
but the importance of instruments was increasing by leaps and vate planes, while the husine 

bounds and there were comparatively few men who possessed of flying has 
organized practical training. Mr. Watkins attacked this problem esis 1} f . 

@) oO 1 mers re eno? 
and found his first hurdle to be the lack of text material suit unting numbers of transport 
ible for instructing men who possessed little or no previous planes. At the same time the 
nowledge of aircraft instruments. He gathered together all number of hours in the air, fot 
available material from governmental sources and instrument each pilot and for each plane, 
. 


manufacturers and carried out extensive personal research. The : : 
1as increased t remendous!l V. 


tenance operations, of course, 


required eve 
INSTRUMENT PROGRESS REVOLVES 
AROUND THE INSTRUMENT MAN 

The instrument technician is 
in the midst of instrument de- 
velopment and improvement. If 


result was a complete set of lesson texts covering all phases of 





with an instrument manufactur- 
er, he is at the very starting 
point. If with an aircraft build- 
er, he can observe the suitability 
of design for quick installation 
and efficient operation. If in an 
airline instrument maintenance 
department, or in Civil Service 
at an Army or Navy aircraft 
maintenance depot, he grows in- 
timately familiar with construc- 
tion and operation. 


The instrument technician is not only of ever-mounting 
importance because the continued, and even greater, safety 
of flying depend on his expert craftsmanship, but also be- 
cause he is the man best qualified to point out and create 
improvements in instruments. This is both a stirring chal- 
lenge and a magnificent opportunity for the man consider- 


ing entering instrument work. 


maintenance of instruments, replete with illustrations and dia- 
grams explaining the text and picturing specific operations 
This material has undergone constant revision and amplification 
in line with progress in aircraft instrumentation. Equally im- 
portant has been Mr. Watkins’ development of shop training 
equipment and methods. Guided by practically no precedents, 
he has succeeded in duplicating actual instrument maintenance 
conditions, equipment and procedure as existing in actual in- 
strument shops, such as those of the airlines. He has been 
responsible for a large number of distinct advances in the 
development of instrument testing devices. Many instrument 
mechanics and technicians in all branches of aviation have 
been trained under his direction, so that the benefits of his 
work in this field have become widespread in the industry 





Meanwhile the necessity of 


flight in military operations er 


ated huge air forces. Produc 
tion of fighting planes f 
friendly nations, and for our 


own preparedness program, 
reached huge proportions which, 
under the dictates of actual cor 

flict, were quickly 
For wartime combat, for peace 


time preparedness, our leaders 


surpassed. 


plan for our country “an ait 


force second to none id 


Today’s aviation statistics dwarf to insignificance the 
figures of only a decade and less ago. Even so, authorities 
agree that the airplane is in the stage of public use similar 
to the automobile’s early days 
vast network of airlanes over which will travel virtual fiv 
ing freight and passenger trains ; 


that the world will be a 


that military powe 
(Continued on Paae 924) 




















PRIMARY Pressure Instrument Shop 





ADVANCED Pressure Instrument Shop 


Two of the CIVILIAN Shops, American School ot Aircraft Instruments 


Training Military and Civilian Personnel 
as Aircraft Instrument Technicians 





By W. J. WATKINS 


Chief Instructor, American School of Aircraft Instruments 


OR several years before December 7, 1941, American 

School of Aircraft Instruments had been training civil- 

ians for placement in airlines, Civil Service shops and 
private instrument repair shops. During these years, Ameri- 
can School of Aircraft Instruments had grown from a 
small school to the largest specialist school on aircraft in- 
struments in the United States. In fact, for many years, it 
was the only instrument specialist school in the country. 








Enlisted Men Testing Pressure Instruments After Overhaul, U. S. Army Air 
Forces Technical Training Detachment, A.S.A.I 





Army Enlisted Men Testing Electrical Instruments After Overhaul 
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During those years of development, there were many 
problems to be solved, such as lack of text material, cours 
of study, etc. As is always the case in pioneering, we had 
to solve these problems for ourselves. By compiling a 
available material from the manufacturers and augmenting 
it with theoretical explanations, as well as by securing first 
hand information of service problems from the airlines, w: 
were able to create a satisfactory text. By trial and erro 
with various systems of training, we finally arrived at a 
course of study which proved satisfactory for the training 
of instrument mechanics for the airlines and Civil Servic: 
bases. 

This course of training covers the complete field of ai 
craft instruments, both in theory and shop practice. Th: 
student progresses through the primary pressure instru 
ment shop, the advanced pressure instrument shop, the 
electrical instrument shop and the gyro instrument shop. 

It takes six months to complete this course of study, after 
which a student is fully qualified to enter the field of air 
craft instruments. In fact, this six-month course is accepted 
in lieu of two year of experience in applying for the posi 
tion of Junior Instrument Mechanic positions on Civil 
Service. 

After December 7, 1941, the Army became interested in 
the training of enlisted men in this specialized work. Upon 
checking with airlines, Civil Service bases and instrument 


manufacturers, it was decided that American School of 


Aircraft Instruments was the logical place for such train 
ing. However, it was their desire to have these men trained 
as specialists in only one phase of instrument work. This 
did not present any serious problem as we already had ou 

(Continued on Page 540) 


A Corner of the Electrical Instrument Shop, Civilian Quarters. 
Military and Civilian ELECTRICAL Instrument Training, A.S.A.I 
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Overhaul Procedure—Pendulum Assembly 
of Horizon and Bank & Climb Unit 


By ROBERT BEN KEES 


Chief Civilian Gyro Instrument Instructor, American School of Aircraft Instruments 











» ECAUSE of lack of information on the overhaul of juvenator, agitating the assembly and working each pai 
the pendulum assembly, gyro mechanics sometimes vanes back and forth several times. 
encounter trouble with this operation. After consider 3. Wash the assembly in clean warm water until a 
experimenting, the following system of overhaul has traces of rejuvenator have been removed and dry 
adapted as standard at the American School of Air oughly under clean low-pressure air. 
t Instruments. If each step of this procedure is followed 1. Insert the pendulum gage T 20594 through the « 





the utmost care, it is possible for any mechanic to gated hole below the high shaft with the recessed side fac 





a good overhaul job on the pendulum assembly. ing the beveled edge of the vane. If the vanes are at th 





right setting, the pendulum gage will just pass the beveled 
side of the Vane on the opposite side. (Note ° It has pee! 
found desirable to have the fore and aft vanes open about 
10% while the side vanes are 50% open.) 


Next, clean the assembly in a bath of jeweler’s r (Continued on Page ) 


After the pendulum assembly has been removed from 
rotor housing, clean the assembly by washing it in 
tha and dry under air pressure. 








Training in GYROSCOPIC instruments, A.S.A.I 
Top and Inset—U. S. Army Air Forces Technical Training Detachment. Bottom—Advanced department of civilian quarters 
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Pressure Instrument Department, LS. Army Air Forces Technical 





Training Command, 








American School ot Aircraft Instruments. 


An Improved Manometer Built of Plastics 
By JAMES STUART 


Chief Army Instrument Instructor, American School of Aircraft Instruments 


NEW type of manometer has been designed for use 
in the Gyro shop at The American School of Air- 


This type of 


cratt 
entire ly of 


Instruments. new manometer is 
made plastics. 

4 manometer is an instrument to measure the differences 
the 


open to atmospheric pressure and the othe 


in pressure from atmospheric; therefore one end of 


nanometer 1S 


_Plastic Tubing 









































The surge chamber or trap is made of clear Lucite 
in diameter and 2” long. This is closed at both ends 
Lucite sheeting cut to size. The bottom of t..e trap tay 
toward the U tube; therefore the mercury will run | 
into the U tube. This trap is welded together with chk 
form. On the top of the trap a connection is welded, \ 
a No. 70 drill opening. In the vacuum manometer the hoss 


Vacuum Connection 
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end to the instrument to be tested. In its simple form it 
tube half filled with liquid, (usually mer- 
cury). On one leg of the U tube, a trap or surge chamber 
designed to prevent the mercury. This 
surge chamber is an enlarged part of the U tube, with suffi- 
cient capacity to hold the total amount of mercury in the 
tube. If the pressure is considerably greater than atmos- 
usually caused by a pinched line, this 
surge chamber will prevent the loss of mercury by allow 
ing the mercury to enter the expanded portion of the U 
tube; therefore the vacuum will around 
the mercury. 


consists of a U 


has been loss of 


pherie pressure, 


pressure or pass 











Pressure Connection 





leading to the instrument is connected here. In the pres 
sure manometer the opposite leg of the U tube is connected 
to the instrument. The U tube is made of clear Tenite ‘2 

in diameter and 24” long. This can be formed into the 1 
shape by placing it in warm water and kending. The U 
tube is then welded to the trap with chloroform. Only on 
leg of the manometer is seen by the mechanic, the oth« 

being behind the panel as the diagram shows. The scale i 
made of Lucite sheeting cut to size and graduated in inche 

of mercury. 


The Instrument Technician—His Growing Importance 


(Continued from Page 


will consist almost solely of mammoth air forces. Undoubt- 
edly, these countless and mounting thousands of planes will 
proportionately multiply the number of instruments in serv 
More than that instruments per plane 
will be required for the bigger aircraft of the future, for 
regularly scheduled flight regardless of weather conditions, 


ice, because more 
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§21) 


for longer flights, and because of more instrument flyin: 
by private flyers. 

It is not only more planes and more instruments, but als 
greater use of all types of aircraft, that makes instrument 
maintenance an evergrowing, permanent division of Amer 
ica’s Greater Aviation. 




















S* IFT, intelligent action on the part of a 
combat plane’s crew must be based on 
facts accurately determined and quickly 
conveyed. Obtaining and transmitting such 
information...from many vital points through- 
out the plane...is the important job entrusted 
to the “PIONEER AUTOSYN” System. 


8 Incorporated in precision instruments in 
pe tail, flaps, landing gear. engines, fuel tanks 
U and other parts of the plane, are “PIONEER” 
U Transmitter “AUTOSYN” units like the one 
ne illustrated. These small, ingenious mechan- 


recision aircraft instruments of the 


eer Instrument 











RADIO ENGINEER 


‘Giving them Vital Facts -. 
by Remote Indication — 

















j 











isms transmit exact . 
measurements. Re. * 2 
ceiving “AUTOSYN” p 

units at desired points provide exact read- 
ings. The whole system operates through 
low voltage wiring, eliminates long shafts 
cumbersome tubing 


and heavy. carrying 





dangerous liquids or fumes. 

“PIONEER” Flight, Navigation and Engine 
Instruments are designed and built by men 
and women whose single aim is to give our 


flyers the finest equipment obtainable. 


























Electrical Instrument Department, U. S. Army Air Forces Technical Training Command, American School of Aircraft Instruments 


An Electrical Instrument Test Panel 


By HAROLD L. HAMM 


Chief Instructor of Army Electrical Instrument Department, American School of Aircraft Instruments 


conditions, many an instrument repair man has had to 

tax his ingenuity to the utmost. In order to have ade- 
quate test equipment, single test instruments must be cali- 
brated to cover many ranges. These must also be accurate 
and readily adaptable to a quick change from one aircraft 
instrument to another. 

In order to meet these demands, the instrument described 
was developed in our electrical shop. It has replaced several 
pieces of more costly and elaborate test equipment, and has 
been found to do the job just as quickly and efficiently. 

This instrument is a test panel measuring microamps, 
milliamps and millivolts, obtaining its power from a 12- 
volt storage battery. This power is uniformly controlled by 
two potentiometers, one for voltage and the other for cur- 
rent. The potentiometers are made of a high-quality wire 
giving smooth even control throughout the range. 

The test panel is simple in construction, the materials 
needed being one dural or aluminum panel, one #301 type 
Weston instrument having a range of 200 microamps, and 
an internal resistance of 53 ohms. Resistors of manganin 
wire are used because of their extremely low temperature 
coefficient of less than 0.00001 ohms. They are wound on 


ie these days of shortages, priorities and poor shipping 





Bakelite spools on the back of the panel. Any good two-ba 
selector switch of twelve contacts may be used, being sur 
that it is of rugged construction, with good wiping contacts 
of low resistance. 

The use of separate pin jack contacts for the current and 
voltage outputs requires the use of only one toggle switch 
to change from current to voltage, using this switch to short 
out the current terminals when only the millivolt contacts 
are being used. 

A unique feature of this panel is the use of voltag: 
limiting resistors in series with the microammeter to pre- 
vent high voltage from being accidentally connected across 
the contacts of the microammeter when the selector switca 
is on one of the low-current ranges. The twelve ranges, as 
given on the selector switch, are brought into use in most 
cases by an even multiple of the original range of 200 
microamps. Position number 1 is a direct connection from 
the current terminals to the terminals of the microuin 
meter itself. With each change of the selector switch, either 
shunts or multiplying resistors are brought into the circuit 
covering the following ranges: No. 1,200 microamps; No. 2, 
400 microamps; No. 3, 800 microamps; No. 4, 2 milliamps; 
No. 5, 8 milliamps; No. 6, 20 milliamps; No. 7, 80 milliamps; 
No. 8, 100 milliamps completing the current ranges. 

Now for the millivolt ranges: Throw the toggle switch 
No. 2 open and connect the instrument to be tested across 
the voltage terminals. Position No. 9 gives us the low range 
of 20 millivolts, No. 10 cuts in another multiplier to bring 
the range up to 80 millivolts. 
Position No. 11, 200 millivolts 
and the last position, No. 12, 





400 millivolts. 
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el To make the check of any sen 
sitive instrument, connect the 
terminals across the contacts 
corresponding to either a cur 
rent or a potential type of indi 
cator. Throw toggle switch No. 
2 to a corresponding position, 
5 then with the voltage and cu 

g rent potentiometers turned t 
900 { the off position, turn the toggl 
switch No. 1 to the power sup 
ply. Bring both voltage and 
current potentiometers to th¢ 
on position until instrument t 
be tested reads full-scale, ther 











make a note of the scale read 





ing to determine the sensitivity 
of the instrument. 


J wu 
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Resistor A in the test pane 
may be a small variable resist- 
ance under 5 ohms used t 
counteract any changes in the 


SW. #2 





— 
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sensitivity of the indicator and 
may be adjusted accordingly. 


CURRENT 




















— Make accurate tests 




















AMCOIL 


Low 
Test 





and High Temperature 
Chamber Model RTC3 


Mechanical Refrigeration (Quick Pull 
Down) 


Range: —55°C. to +70°C, (—67°F. to 
+160°F.) 

Exterior: 50° wide x 41" high x 36” 
deep, Stand: 34° high 

Usable interior: 27°' wide x 19° high 


x 26" deep 
Interior Content: 7.7 cu. ft. 






& 3130 





AMCOIL 


Low and High Temperature 
Test Chamber Model RTCI 


@ Mechanical Refrigeration (Quick 


Pull Down 


" 

@ Exterior: 71°’ wide x 561/2"" high 

" deep, Stand, 3534,°" high 

@ Usable interior: 59°’ wide x 28'/2 
high x 39°" deep 


@ Interior Content: 28.7 cu. ft 





AMCOIL 


Low and High Temperature 


Test Chamber Model RTC-IA 
@ Mechanical Refrigeration (Quick 
Pull Down 
@ Range 70°C. to 70 
95°F. to 60°F 
@ Exterior: 71°" wide x 56'/2"" high 
x 42°° deep 


@ Usable interior: 52°° wide x 27'/,”’ 
high x 39° deep 
@ Interior Content: 25 cu. ft 


KNOW IN ADVANCE how 


perform under service conditions. Amcoil Chambers 


and altitude testing. 


instruments will 


test accurately and automatically under extremes of 
cold and heat. In addition to the mechanical refriger- 
ation and dry ice models illustrated, there are Amcoil 
Test Chambers for other uses, including humidity 


Information on these types as well as further 
details on those shown here will be furnished on 


request. Address Dept. |-12 





AMCOIL 


Low and High Temperature 

Test Chamber Model MSO0OTC-1 

@ Dry Ice Refrigeration (Quick Pull Down 

@ Range 55°C. to +70°C 67°F 

160°F 

@ Exterior: 40°° wide x 43° high x 4 
deep 

@ Usable interior: 21° wide x 21" high x 
28°° deep 

@ Interior Content: 7 cu 


Our line is 100% converted to war-needed test cabinets 


N STREET - NEWARK, N. J. - 
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Untangling Hairsprings 


By OTTO THRESS 


Chief Army Pressure Instrument Instructor, A.S.A.1. 


OW many times have you gnashed your teeth and torn 
your hair at the sight of a very delicate hairspring 


in knots? Relax, chum, here is a that 
you from old. 


Avail yourself of a piece of paper about the thickness of 


tied really will 


gag 


Keep Prowing 


jeweler’s rice paper, placing the paper at such an angle as 







Putting’ spring’ on paper 
propped upon blocks 


Bottom view 
of spring 


—~@ 


Top view a 
of spring rm 








»¢ 


Unwind full length of spring , 
until knot is out 
to have approximately one inch of one edge an inch or so 
above the desk surface. 

Remove hairspring from staif and place hairspring with 
collet down over the inclined edge of the rice paper in such 
a manner that the paper will be between the collet and first 
spring coil. 

Very gently, so as not to distort the spring, revolve that 
entire portion of the spring on the top of the rice paper so 
as to cause the hairspring to crawl round by round to the 
underside of the paper. Continue this procedure until the 
first knot is on the edge ready to go to the underside. Now, 
with two pairs of tweezers, hold the spring coil in front of 
the knot stationary, and feed the loose end through the knot 
the same as you would untie a knot in a piece of cord. By 
following this procedure, any number of knots may be re 
moved without the least hairspring distortion. 

Try it and see how rosy the hairspring world will look. 


Electrical Instrument Service Kinks 
By O. F. HURST 
Chief Civilian Electrical Instrument Instructor, A.S.A.I. 
WRENCHES THAT FIT 
SCREW DRIVERS 


1. SOCKET IN STARRETT 


N servicing electrical instruments one finds that there are 
a number of small size nuts on the various instruments 
and that socket wrenches to fit them are hard to get (some 
sizes are impossible to get). Our needs for these wrenches 
were so great at the American School of Aircraft Instru- 
ments that we decided to make our own. After experiment- 
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ing with a number of ways to make them, we finally dec eq 
to use size 0.010” drill rod for the shank and Aller t 
screws for the socket. We used the Allen set screws it 

following sizes: 0.050, 46, %4, %42, Ms, 


Sao, 46 and 
This gave a good variety of sizes that proved to be 
worth making. 

The 0.015 drill fits in the Starrett screw drivers. Cut | hy 


drill rod in 2” lengths and turn down one end of dril 


0} 





in jeweler’s lathe. See Fig. 1. Drill hole in Allen set screw 
to accommodate drill rod as also shown in Fig. 1. 

Chuck drill rod in lathe, slip Allen set screw on rod, then 
bring tail stop up on lathe to hold the two firmly in plac 
After tinning the two with solder, sweat the two pieces to- 
gether. We have found that solder will hold all the pres 
sure that can be given when used in the Starrett screw 
drivers. 

We found that the hexagons in the Allen set screws are 
not centered, so by centering in the lathe when soldering 
together, you get a well-centered socket wrench. With the 
set-up still in the lathe, use a cutting tool or a file on the 
smaller sizes and take the threads off the Allen screws to 
the point where no thread mark shows. As a final touch-up, 
use jeweler’s rouge to polish. 

2. JIG FOR MOVING COILS 

Here is a simple and easy way to make jig to hold moving 

coils. This jig will accommodate all sizes. 




















9” \~ 9° 


piece of pine, 3” long for che base. (Fig 
piece of pine, 5 
long. Taper down to accommodate the smallest size moving 
coil that you are likely to encounter. Then screw down t 


base. Fig. 2. 


Use a 
2.) For the coil holder, use a %4” XX %4” 


How to Drill °em Smooth and Round 
By CARROLL MOSER 


Army Pressure Instrument Instructor, A.S.A.I. 


UCH difficulty is often experienced when working with 
metal, in drilling holes that are round and not three 
cornered. Grooves in the walls are also hard to overcome 
Good, true holes can be drilled best by chucking the 
object to be drilled in the lathe chuck or clamping it to a 
(Continued on Page 540) 









is the word that fits Oster J 


rRACTIONAS Electric Motors 


H.P. 


It’s the right word, because there is a solid 
foundation for Oster dependability. Fifteen 
years of manufacturing experience. Estab- 
lished standards of precision. A veteran labor 
force, accustomed to working together. A 
background of thorough engineering. A per- 


formance record (as original equipment on 








Oster appliances) that includes years of serv- 
ice for various departments of United States 
and foreign governments . . . All these are 
facts that back up your good judgment in se- 
lecting Oster. Remember Oster as a name 
worth remembering, in the fractional H. P. 


field. John Oster Mfg. Co., of Ill., Genoa, Il. 
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The Mark of 
Effective Control 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
lerger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
guiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 


ature, drafts, liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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In this department we strive to report each month ALL the new devices 

for measurement, inspection, testing, metering and automatic control—in 

the form of concise technical descriptions. When writing to manufacturers 

directly, please mention this department as your source of information. 
Or write to Information Section, Instruments Publishing Company. 


Balancing Machine for Mass 


Production Uses 


New “Dynograph” is a precision dynamic 
balancing machine for determining and in- 
dicating both amount and position of un- 
balance in rotating parts, through a single 
reading of the frace on the screen of a 
cathode-ray tube (an inertialess electrical 
indicating device which responds instantly 
to voltages applied to its control plates) 
Control voltages for the cathode-ray tubs 
are generated as a result of the rotation 
and vibration of the unbalanced part whil 
spinning in light-weight free-floating bear- 
ings. Amount of unbalance is shown direct- 
ly by height of trace on scale of cathode 


ray tube Position of unbalance is also 











Correcting unbalance 
hy addition of solder 


shown by the trace, by indicating phase 1 

lation between the voltage produced by vi 
bration and that produced by rotation. Th: 
ontrol voltage due to rotation is produce 

by a special photoelectric generator which 
is “coupled” to the part being checked 
through the medium of a beam of light, no 
mechanical coupling being necessary \ 
constant correction position (opposite ref 
erence pointers) is obtained by turning the 
photoelectric generator with the handwheel 
(H) so that zero phase relation is always 
indicated, It is said that onl i few seconds 
ire required for the operator to read the 
inbalance in either of the two selected ca: 
rection planes. A selector switch determine 


which end is being read, The scale may be 
ilibrated in practical units of correction 
uch as inches of solder or depth of drilled 
hole, Operator is given immediate indica 
tion as to whether he has made too much 


or too little change in correcting the un- 
balanced part. “Dynograph” is quite flexi 
ble and may be readily adapted to various 
balancing jobs within its capacity. It oper- 
ites on 110-volt 60-eyvcle lighting circuit and 


is designed for bench mounting. With 

10” bed length, maximum distance between 
bearings is 15” and maximum swing 14”, 
“Dynograph” is furnished complete wit 
motor drive, tubes, belts, instructions a 

technical data, etc., ready for operation, 
Vibration isolation spring suspension mou 
is available where considerable extraneo 

vibration may be encountered.—R. B. Ann 
Co, 1101 N, Delaware St., Indianapolis, Ind 


Four-inch Rheostats 
New “Bulletin 69” Pressed Steel Rh« 
stats are said to meet the need for a smal 
sturdy, power rheostat having a large num- 
ber of steps and ample current carryin 





capacity 1 combination of features hither 
to obtainable only in the more costly rheo 
stats. These new rheostats are 4” in dia 
meter with as many as 43 
ind are rated for 100 watts. Spacings 
through air and creepage distances betwee! 
parts of opposite polarity and between cur 
rent carrying and grounded parts meet th 
requirements of A.IL.E.E., NEMA and Under 
writers’ Laboratories for 300-volt servic« 
In addition to these characteristics, “Bulle 
tin 69" Rheostats feature balanced contact 
irm, “dead” shaft construction and coppet 
graphite contact shoes. They are availabl 
in front or back-of-board mounting, in sir 
gle and multiple assemblies. Ward Leonar« 
Electric Co., Mount Vernon, N. Y. 


stens of contr¢ 


Dust-tight Relay for Aircraft 
Applications 


New dust-tight relay, especially designs 
for aircraft applications requiring high cur 
rent-carrying capacity without sacrifice of 
compactness and light weight, is a solenoid 
operated device with the normally-one! 

ontacts rated at 10 amperes dc. Thes 
contacts will make or break 30 amperes at 
altitudes up to 40,000 feet. The coil con 
tacts, and plunger are enclosed in a dust 
tight housing, and the unit is corrosior 
proof, meeting 200-hour salt-spray tests as 
stinulated by various government agencies 
Relay. can be furnished in a_ sinele-pole 
single-circuit form with one normally-open 
and one normally-closed contact. Operating 





















CYCLES 


MINIATUR 
E FRE- 
QUENCY METER 


300 3300" 360) 3a aap 
Pies a ie I 


REVOLUTIONS 


, MOUNT 


PORTABLE 
FRE- 
QUENCY METER 


9000 38 ae ao 


TACHOMETER 


wieaaty 
- on TACHOMETER 
4 iter 


ont 


PERMANE 
NT MOU 
TACHOMETER es 


In appearances these reeds may resemble a paper of matches 
_, . but there the similarity ends. They 4f© the heart of all 
Fra nts for measuring speed, frequency and rate 
the only moving parts: 

Each reed of m Instrument, like a pitch pipe, 1s 
accurately tuned a definite period of vibration, ane a 
number of reeds with an appropriate interval between each 
are grouped in a housing to form a matched set. When 
minute vibratory impulses enter the reeds through the frame 
on which they are mounted, individual reeds come into 
resonance and clearly indicate the frequency of the vibra- 
tion. Being essentially simple and rugged in construction, 
and since there are no rotating parts tO wear, instrument 
accuracy 1S indefinitely maintained. 

This -esonant-reed principle is incorporated in all Frahm 
Tachometers and Frequency Meters. Instruments are made 
in both hand and permanent mounting types for speeds Of 
rates of yibration in various s between 900 and 30,000 
frequencies f y0 cycles pet second. 
any of all of these 


of vibration 4 


er minute, OF 
We will gladly send you full detail 
“Frahm” -esonant-reed instruments and their applications. 
The following bulletins are available on request: 


Frabm Tachometers, Bulletin 1590l 
Frabm Frequency Meters, Bulletin 16951 
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Fractional H. P. 
Electrical Motors 
in War Quantities 


Dependable 
D.C... of 

tion, trom 1 
power, with speeds of 
3000 RPM to 25,000 
and with 
speed desired 


motors for A. 
Universal 
3000 to 14 


opera 
horse 
from 
RPM, 
ilmost any geared 
with worm of 
spur gearing. Light in weight 
and compact. More than 26 
standard and innumerable sps 
cial types 


Spe edW ay has 


capacity for 





any quantity, large or small, 
and can meet quick delivery 
dates even now 

SpeedWay will make motors 


and units imcorpor 
tors to YOUR specifications and/or Army, 
or Air Corps specifications 


Whether or not they can supply 
SpeedWay will give you prompt, courteous serv- 
ice Send details and 
specifications for quota- 
tions Or requirements for 
recommendations of the 
SpeedWay Technical 
Staff. 


ating mo 


Navy 


your needs, 







MANUFACTURING CO. 


1839 S. 52nd AVE. CICERO, ILLINOIS 


Ae R OPOINT T) Fo or B etter Instrumenfajion 


| AEROPOINT PERMIUM PIVOTS for instruments are the most out- 
i] standing improvement in years. They assure dependable, precise, 
snap action electro-mechanical energy transformation. 





Alloy tips 


are lubricious, non-blunting, corrosion proof, smooth, dense, tough— 
with herculean resistance to wear and vibration abuse. No increase 
in friction with use. Reduces field service replacement and mainte- 
Instruments will remain more accurate longer. 


AEROPOINTS for the “heartbeat” of better instruments. 


Insist on 


Write for 
Pivot Manual 





THE PARALOY COMPANY 


600 S. MICHIGAN AVENUE * CHICAGO, 


Onky HEROPOINT pwets > > > 
> > > > > apemacdeutth PERMIUM 


ILLINOIS 








| 
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Philadelphia 
Merc-to-Merc 
Thermo - Regulators 

Feature 


Mercury to Mercury 
Contacts : Increased 
Contact Capacity 
Sensitivity within 
0.1 F. Exceptionally Long 
Life and Stability : No 
Arcing : No Oxidation : 
Temperature Lag Re- 
duced : Temperature 
Ranges adjustable to 
700°F. 








Philadelphia Merc-to-Merc 
Temperature Controls and 
Mercury Plunger Relays 


e 
The Philadelphia Thermometer Co. 


915 Filbert Street *t Philadelphia 
WRITE FOR CATALOGUE 
No 104 
Oldest Thermometer Manufacturer 


in Philadelphia 





INSTRUMENTS 
Vol. 15 















coil can be furnished for either 12- or 


volt d-c. operation. Relay can be mount 
in any position on a metal or non-meta 
base. When relay is in energized o1 

energized state, contacts will remain 
open or closed position without chatteri: 
even when subjected to mechanical f 
quencies of 5 to 55 eyeles per second 
1/32” amplitude (1/16” total travel) a 
plied in any direction. Relay is desigr 
for use in an ambient temperature ran 
from 95°C, to minus 40°C, and will wit 


stand 95< humidity at 75°C. on 48-h 
tests and operate immediately thereafter 
General Electric Co., Schenectady, N. ¥ 


Water Detector Lock 


New “Ty pe P1I5NH Electronic Wate 
Detector Lock” (Fig. 1) indicates wate 
seepage in gasoline storage tanks, cor 
mands pump and alarm; is supplied wit 
“Type H31 Probe Fitting” (Fig. 2) whic! 
is mounted in a standard pipe fitting o1 
top surface of the tank, probe rod project 
ing down through tank to the level at 
which water seepage is to be detected 
usually three inches from bottom of tank 





py Fig.2 


“Electronic Water Detector Lock” is lo 
cated at any point remote from the tank 
and wired to the probe. While the prob 


rod is entirely immersed in gasoline and 
as long as water seenage has not reached 
the probe. no signal is given. When water 


the probe tip, an 
through thé 
detector lock 
equipment 


seepage rises to contact 
electrical circuit is completed 
water itself, and the water 


orerates, turning off pumping 


and actuating an alarm circuit. Standard 
“PI5NH” operates on 115- or 230-volts 
a.c.; battery-operated “PIANB” is also 
available as standard. Water detector 
locks will handle output loads un to ll 
amperes at 115 volts a.c. “Type P15NH” is 
supplied in a weather-proof pressed-steel 
housing. Explosion-proof housings are also 


H31” 1 
steel and 
Incorporated 
Mass. 


available. Probe fitting “Type 
furnished in stainless 
metals Photoswitch 


21 Chestnut St., 


brass, 
other 


Cambridge, 


















| w-temperature Fractionat- 
ing Equipment 
w “Semi-Robot” which has been added 
ker’s line of low-temperature fraction- 
equipment differs from the “Hyd- 
completely automatic recording low- 
rature fractional analysis apparatus 
it it is partly automatic. This new 
itus will have the same accuracy and 
ney as the “Hyd-Robot” equipment. 
orated in the assembly are the high- 
ney “Super-Cool” columns, which are 
with 75 plus plate low’ hold-up 
grid” packings. Incorporated in the 
Robot” panel is an arrangement for 
itiec control of reflux cooling and dis- 
yn pressure, plus manually set precise 
-distillate rate valve. The “Super- 
column used in this equipment is said 
based on entirely new principles. It 
s possible the attainment of tru 
umn temperature gradients des 
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Power Packages for Aircraft 
Subassemblies 

2h stem bean die aac ie oe 

subassemblies. Designs depend upon 

plications, are available for bomb-door 


ition, landing-gear and wing-flan oner- 
n, operation of control and protective 
es, etc. Power package combines in on: 
pact unit a motor, brake, clutch, and 
it switch as well as indicators. gears, 
whatever else is required to do a spe- 
job. Desiened for 2t-hour service nf‘s 
obtained in ratings from about 1/1 
t loment in the y wer 
¢ eae ofa - a 
veic> r S For instar w 
} liutct l sed, 
D $ SET be 1 } né 
irt W s tw \ 
Y t ~ | y te ‘ 





= _e 
Ohere’s always the Sunshine | 
AFTER THE STORM! 


As each ray of light breaks through the dark clouds, after the 
storm, to fill the earth with sunshine, so each PALMER Thermom- 
eter is bravely doing its bit to bring back the sunshine of Peace | 
to the World. f 

Every PALMER Thermometer is finding its place in the net / 
work of equipment needed to back the boys at war because: | 





I—They are extremely accurate and correctly annealed + 
2—Their sturdy construction means jong life 
3—The easy-reading ‘'Red-Reading-Mercury’ column elim 
nates error. 
Just hesitate before you write that order for thermometers and | 
you will be helping to win the war by careful selection of an | 
instrument guaranteed to give satisfactory service. 





(Catalog No. 300-D sent promptly) } 


THE PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 


2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Torontc 











PHOTOVOLT 
ELECTRONIC TIMER 


An adjustable timing relay operat ng 
without clockwork or motor. 


GET YOUR 
COPY OF 
THE NEW 
TRIMOUNT 


® High speed timing, from 140 sec. up 
© Immediate automatic resetting 
@ Push button and remote contro 








CATALOG! 


@ Describes fully the 
complete line of Tri- 
mount Instruments— 
Well Type, Fixed 
Scale U-Tube, Sliding 
Scale U-Tube, In- 
clined, Service, Ab- 
solute Pressure and 
other manometers as 
well as Indicating 
Flow Meters, Tank 
Liquid Level Indicat- 
ors, etc. Fully illus- 
trated—a real guide 
to the user of mano- 
meters. Write for 
your copy today. 


























Any number of standard units can be 


combined for 


Sequence Timing and Recycling 
n continuous operation 
For 
Production and Process Contro 
Welding Print ng S gnalin 


' a 


Labcratory Use and Life Tests 
TRIMOUNT 
INSTRUMENT CO. 


37 W. VAN BUREN ST. 


Write for literature 


PHOTOVOLT CORP. 




















CHICAGO. ILL. 95 Madison Ave. New York City 
INST } M N I 














AMTHOR 


T 


TESTERS 


PAPER 
CORDAGE 
RUBBER 
LEATHER 

WIRE 
FLAT MATERIALS 


T 


48 Van Sinderen Ave., Brooklyn, N. Y. 





ENSILE STRENGTH 


for 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 
DEAD WEIGHT 
PRESSURE GAUGE TESTER 
TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 
ESTING INSTRUMENT CO. INC. 











HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 35 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 





























a ets BED 


A NAME THAT SIGN/IFIES STANDARD 












Elements twisted ot 90° 
Non-Crystallizing “Gooseneck” 








LITTELFUSE 





a standard fuse that will improve your equipment. 
engineering panels and fuse protection to requirements. 


LFUSE INC. °c 
e CHICAGO, ILL. 
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IN 
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BETTER FUSE PROTECTION! 


Consult us first on your fusing problems. We might be able to recommend 





INSTRUMENT 
TRANSFORMERS 


Split Core 
Current Transformers 


Special Instrument 


Applicatio ns 


R. B. ANNIS COMPANY 


1101 N. DELAWARE ST. INDIANAPOLIS, IND. 


We are specialists in 
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motor quickly to prevent overtravel 
consequent jamming of driven plane as 
bly. When power is off, driven equipmer 
locked in place by the brake, to elim 
creeping of such subassemblies as lan 
gear. General Electric Co., Schenect 
ae 


Enclosed Ballast for Aircraft 


Panel Fluorescent Lighting 


A new enclosed fluorescent-lainp bal 
especially designed for use in aircraft 
announced. This new ballast operates f 
4-watt Mazda F lamps, designated as T-t 
2%, FA-5 (pinless) blue F-6 lamp, for 





strument-panel lighting. It operates fron 
26-volt, 400-cycle power supply at all fre 
quencies from 385 to 416 cycles. An inm 
voltage variation of 23.5 volts to 28.5 volt 
is permissible. The new ballast is lig ht (2 2.1 
Ibs.) and small (approx. 3%” x 6! 


Operation is unaffected by a wide. range of 


ambient temperatures up to 140°F.—Ge 
eral Electric Co., Schenectady, N. Y 


Glass-insulated Flexible 
Heating Element 


Available in any length, by the incl 


foot or yard, a new low-power flexibl 


heating element known as the “Glasohn 


is for use particularly in limited space and 


also as a flexible power resistor. The re 
sistance wire is wound on a fiber-glass cor 
and is protected by a fiber-glass braids 


covering almost as flexible as silk. “Glas- 


ohm” heating elements can be_ provide 
with any type terminals. Ratings are fro 


1 to 4 watts per body inch depending or 
the application. Operating temperatures u) 

























F. Among applications: temperature- 

led ovens for. oscillating radi 

s heating aviation and marine in 

nts, localized heat for chemical ay 
and laboratory equipment, etc. 

tat Mfg. Co., Inc., 285-7 N. 6th St 
a ee 


V .ual Comparator for Rapid 
Production Inspection 


“Micro-Chek” visual indicator cor 
gage is an outgrowth of the effort 
Western New York manufacturer t 
t its machinery and equipment to ex- 
production of war material: it was 
lly designed to meet manufacturer’s 
urge number of additional inspection 
ents on precision parts. Instrument 





been developed to use a simple multi- 
ng-lever mechanisn ind to put this 
tiplying device under the control of 
button. Used as a comparator type of 
it is set by the use of two master 
one having the limit of dimensional 
on the high side and the other 
< dimensional tolerance on the low 
Two limiting fingers on the instru- 
ire set in this manner to arrive 
go” and “not go” limits. Productior 
rts thus may be compared to the maste1 
parts and then checked for “go” and “not 
limits simultaneously. Re-setting of tol 
iccomplished ir 
f seconds, Pointer stays in retracted 
tion until button (white button in photo 
ressed. Gaging point pressure is adjust- 
from 2 oz. to 2 Ibs. After putting this 
e into use in over 100 different inspec- 
tion points, manufacturer decided to dis- 
ribute it to others engaged in kindrs 
rk, believing that adoption would speed 
the work of expert inspectors and als 
ike it possible to train inspectors rapidly 
industries where advancing war prograr 
juires enlarged personnel. It is said that 
ise has demonstrated that there is less 
tigue among operators engaged in such 
elicate work.” Two models are available 
Model A” multiplies movement 200 times 
60 times. Prompt shipments to users 
who are able to furnish priority for their 
1 needs Trico Products Corporatio» 
Buffalo, N. Y¥ 


ce indicators can be 


OSI- 


t 


Tensile Testers 


New table and floor model portable units 
f maker’s tensile testing machines are 
nnounced. Expansion of scope and utility 
exemplified by new table model illus- 


trated. This is an “in-between-size” instru- 


ent—so that while small in size, it will 
hysically check specimens up to a foot ir 
ngth, also accommodating up to 9” width 
broadly covers tests of small objects and 
sO goes up into the range of larger ma- 
hines, for it handles up to 10,000 Ibs 
ersatility of instrument is said to be 
rgely due to use of Dillon Dynamometer 
‘ess indicator, which permits wide limits 
* measurement with a uniformly small 
tress-reader. Height starts at 32” (table 
del) to 78” (floor type). Paper, plastics, 
etal, rubber, wood, etc., may be tested ur 










THIS 
x sod CY 
TAKEs OVER 


Stabilize your power supply at 
peak efficiency 24 hours per day 


Your equipment, whether it is a vacuum 
tube. a laboratory instrument or a 
complex, electrically operated machine 
is designed for a rated line voltage. 
Any deviation from this valuemay mean 
damaged equipment, misleading re- 
sults in laboratory research or a notice- 
able lack of uniformity in products and 
production schedules. 

Sola Constant Voltage Transformers 
automatically provide perfectly regu- 
lated voltage that remains constant re- 


gardless of supply line fluctuations. 





GARGEAU VELOGRAPH 


DIRECT WRITING OSCILLOGRAPH 
Quintuplet Model 
(Inkless writing on electricall) 
sensitive paper ) 


Designed for study of vibration in aeroplanes 
analysis of pressure in rotating and reciprocating 
machinery, seismography, oscillographic analysis 
of welding and other electrical equipment oper 
ating on commercial power line frequencies 
This direct-writing oscillograph will operate in 
any position and in the presence of excessive 
vibration. Particularly adapted to automatic re 
mote control operation. No fragile crvstals, per 
manent magnets nor moving coils 


ELECTRO-MEDICAL 
LABORATORY, INC. 


HOLLISTON, MASSACHUSETTS, U.S.A 


Makers of the Garceau Junior Electroencepbalograph 


2525 ClybournA ve..Chicago. Il 


They have no moving parts, are selt- 
protec ted against short circuit, and re- 
quire no supervision. They're on the 


job 24 hours per day. 


Standard designs are available in 
10 


capacities ranging from ISVA to 
KV A or special units can 


be built to your specifica- 









tions 


SOLA ELECTRIC CO 


1sk for Bulletin GCV-74 








_ Jones Tachometers 


Continuous Indicating 
| Centrifugal Type 


Portable and Stationary 
Indicating Speed and Total Run 


Flexible Shaft, Belt, or Electric 


} Drives for Remote Indicating. 


| 
| 
| Types Available for Every Industry 


Locomotives, Steam, Gas 
| and Electric. Baking Time for Ovens 
Dryers, Etc. 


Centrifuges, Textile Machinery 
Marine, Fire Apparatus 


Automotive, General Machinery 


Submit Your Problems to Us 


JONES ————————— i 
MOTROLA SALES CO. 


438 Fairfield Ave., Stamford, Conn 
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WHAT do you need 
ina PYROMETER 


SENSITIVITY RESISTANCE 
DURABILITY SIMPLICITY 


Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi- 

tivity to the most minute voltage variations due to suspension type construction 

High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consid- 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . . . So simple that instant 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyro- 
metry . . . On kilns or furnace installations, where ‘spot 
readings" are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 








Write for 
Catalog 


to 15,000 lbs., a number of capacities be 
PORTABLE now available in this range. Construction 
MODEL P-1 features include free floating bearing- 
Egg ported dynamometer pins; 100% overl 
protection; universal toading; adjustment 
for temperature variation. W. C. Dillon é& 
Co., 5410 W. Harrison St., Chicago, Ill 


Multi-tester 


Maximum sensitivity, flexibility and ut 

|} ity are said to be combined in new “N 

662"" vacuum-tube multitester: actually 

CHARLES ENGELHARD, INCORPO RATED electronic voltmeter, ohmmeter and cay 

90 CHESTNUT ST. NEWARK, NEW JERSEY itymeter in one, with “an extremely W 
ind useful range of applications in labora- 
tory and production-line tests, service work 
ete.” It is a vacuum-tube voltmeter on a 
not a rectifier type. It furnishes capacit 
readings directly in microfarads, with 
measurement ratio of 40,000,000 to 1. De 














REMINGTON ARMS CO. PORTABLE Permiasnr pacman. awe a0 


CHRONOSCOPE | WHEATSTONE BRIDGE 


Accurate Within 1°% 
Between 
1 & 200 Milliseconds 


Inquiries Invited 


Dynamometers, wattmeters, milliam- 
meters and voltmeters. Also ultra- 
sensitive meters both for A.C. & 
D.C., fluxmeters, electrostatic volt- 


sinned fase Gall orale 156 wales 00 A high grade instrument for measuring re- Ce et ae ee 
i c - sistances from a fraction of an ohm to 10 test deals to short and no resetting is nec 
over 20,000 volts, thermocouples, megohms. Contains a 4-dial rheostat, ratio sary when changing ranges, Indicating 
earth current meters, cable testers, dial, galvanometer and battery, all enclosed strument cannot be damaged by checki 
in a substantial walnut case. Nine coils pe live resistor or by using a low ral 


etc, dial. Accuracy .1%. Built to endure. 


on high readings. Error due to line volta 
Special Apparatus Built to Order Cat. No. 1050—Portable Wheatstone Bridge fluctuation is eliminated by a VR105 
with Murray and Varley Loops. . .$110.00 regulator tube and associated circuits. T\ 


RAWSON ELE CTRICAL Cat. No. 1052—Portable Wheatstone Bridge models: one with a sloping panel and 4 


without Murray and Varley Loops.$90.00 indicator, also an upright-style compani 
INSTRUMENT COMPANY Bh ie . model (No. 622-V-7) with an 8%” re 
Send for Bulletin No. 105 tangular indicator affording long scales f 

easy reading. Both testers have simil 

110 Potter St. Cambridge, Mass.| =PRUBICON COMPANY | performance characteristics, Both are co 
Branch: 15 East 26th St., New York City Electrical Instrument Makers plete with leads and readily-accessible b 
teries, tubes and pilot light.—Radio Ci 


Representative: E. N. Webber Ridge Ave. at 35th St. Philadelphia, Pa. | p a ~ Ww , . 2 
4358 W. Roosevelt Rd., Chicago, III. B , P hit age gag Poe SET TNE See Che A 
— ork wy. 
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|f EFORE YOU BUY ANY | 
omeusTion 7 TEST SET 


Learn what is meant by combustion test- 
ing—the importance of CO», draft and 
flue gas temperature. Learn how to run 


an orsat, how to cure chimney troubles HOW OPTICS SERVED 


how to check an in- 


stallation. This book A CHEMICAL PLANT 


tells all and is sent 


without cost or ob- — 
ligation. Send name 
and address— ve 


925 Eighth Avenue ” 
A troublesome operation 


in a well known chemical plant was 





| 
| 
lq 
ia 
| 
| 
| 
| 








the reading of inaccessible gauges. Every 





twenty minutes an employee would climb a 


fifty-foot ladder and call successive readings 


flay down to the control board below. Today all 
AYS il ~ Pi] RATI (] \ these measurements are taken instantly by 
: the engineer on duty, without leaving his 


COMBUSTION 
flee by MICHIGAN CITY, INDIANA, U.S.A chair and with far greater accuracy. Con- 


trol has been greatly improved; unnecessary \ 


time and labor eliminated. \ 





IN 
This improvement was an accomplishment of | 
optical design and manufacturing, a typi- IN 
cal example of how Perkin-Elmer engineers ~ 


can improve industrial efficiency. Frequently 


Suppliers 
to 
Foremost Manufacturers. 


the amazing science of optics can “team up” with 
chemical, mechanical or electronic methods to pro- 


vide the answer to otherwise insoluble problems. 


Despite the fact that The Perkin-Elmer Corporation 
facilities are and will be devoted entirely to the 
war effort for the duration, we 
shall welcome your letter de 


scribing present problems or 


demanding a wz 
HIGHEST q i. future plans. If we can be of ser- 
QUALITY! rey , : BX vice now or in the future, we 


shall be glad of the opportunity. 


THE PERKIN-ELMER CORPORATION 


GLENBROOK, CONNECTICUT 
NEW YORK TRANSFORMER CO. MANUFACTURERS OF PRECISION LENSES + PRISMS and MIRRORS 
26 WAVERLY PLACE, NEW YORK, N. Y. OPTICAL DESICH AND CONSULTATION 
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Designed and made for 


those who appreciate and 





demand dependability and 


accuracy in such instruments 


Among our extensive line 


are the following two popu- 


lar models 


MULTI-CONTACT TIMER 


Automatically controls a se 
quence of on and "off 
singie or a 


multiple number of electrical 


operations of 


circuits in accordance with a 
predetermined operating prc 


gram 


Usec tc contre series of 
machine operations in definite 
rder—to automatically re 
verse or alternate in operatior 

group of motors machines 


devices, etc 


DUAL CYCLE TIMER 


with both ‘on’ and “‘off'’ op 
eration individually adjustable 
Repeat Timer especially adapt- 


ed to industrial applications § 
which require maximum flex- 4 
ibility. Has two reset timer 


mechanism mounted on a com- 
mon base plate each with its 
individual 
knob and dial 


micrometer setting 





Just what are 
Y our Needs? 


— 


Th RW. CRAMER COMPANY: 


wit®ee x 
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OT ONLY are new planes sub- 
N jected to exhaustive tests in U. S. 
Army Air Force laboratories, but pilots 
are given various tests to make certair 
that the speed and maneuverability of 
a new plane will not exceed a pilot’s 
physical limitations. 

It is recognized that the limitations 
of a pilot are affected by rate of ac 
celeration. This factor will soon be in- 


CNY = 


vestigated by flight surgeons in an east 
ern laboratory with the help of a “hu 
man centrifuge” which will reproduc« 
acceleration conditions 
to all known or desired air manoeuvres. 

The centrifuge, for which the Gen 
eral Electric Company is now building 
an electric drive, consists of a horizon- 
tal boom with a driving shaft at its 
center. Cockpits are mounted near eacl 
end of the boom, 20 feet from the cen 
ter shaft. [Quite a difference from the 
dimensions of the familiar centrifuge 
for test-tubes!] 

The boom will turn as rapidly as 54 
revolutions a minute, at which speed 
the radial acceleration at the cockpit 
radius is 20G. The centrifuge will bs 
able to reach this speed in only five 


corresponding 


Centrifuge to Test Pilots’ 


Reactions to Acceleration 


from a standstill. It wi 
celerate in the same length of 
thus simulating far more thay 
severest operating conditions nov 
countered in a plane. 

However, normal tests will ave 
from 15 to 20 seconds running t 
with lower values of acceleration, s 
a pilot would black out before re: 


seconds 


ing 54 r.p.m. In such a short tim: 
——=_ yr ~ a 
- ; — od 
as ———— 
Zz ~ 
1 rig 
Shr 
ZONE VNA 
h i # 
—/ Wi Pz 
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seconds. The shortest test ru 


expected to be approximately five si 
mds ana the 
ites 
To simulate the effects of any 

sired air manoeuvres, a flight surg« 
will mark a pattern of speed chang 
chart in a heavy line. This | 
is scanned by a G-E control devi 
which then commands the driving n 
tor to follow the _ prescribed 
Flight surgeons 
observe the from a 
room, where master switch: 
speed selecting and recording devic 
and testing instruments will be locate 
A separate room will house the cont: 
panel and an adjustable-voltage moti 


generator set. 


OY a 


sper 
change schedule. 
tests 


contro 


100,000,000-volt X-rays and Electrons 


three-foot concrete walls, an in- 
duction electron accelerator which wil 
speed electrons to energies of 100,000, 
000 volts, and which will produce 
x-rays of the same power, is being con- 
structed as an addition to the Genera! 
Electric Research Laboratory. It was 
inspected in August by the Nationa 
Inventors’ Council, of which Dr. Wil 
liam D. Coolidge, G-E Vice President 
and Director of Research, is a member. 
This giant instrument will give elec 
trons energies far higher than have 
ever been given by a human agency 
before. One of the investigations wit} 
the equipment will be a determinatior 
of the maximum thicknesses to whicl 
x-rays can usefully be applied for ex- 


Ay caree-te in a special building wit} 


amination of armor plate and oth 
very thick cross sections. Eight inch¢ 
represents the practical lin 
for convenient use of the present n 
lion-volt industrial x-ray unit. 

Dr. Ernest E. Charlton, head of t 
x-ray section of the G-E Laborato: 
and W. F. Westendorp, have been r 
sponsible for the design and constru 
tion of the new accelerator. Its ma 
part will be an electromagnet weighi! 
125 tons. Between the 78” diamet 
pole faces where the magnetic field w 
be most intense, will be a six-foot h¢ 
low glass “doughnut,” inside which t 
electrons will be speeded in vacuo. T! 
cross section of the doughnut will b 
elliptical, 5” high and 8” across, wit 
; wal! thickness. It will be assemble 


of steel 


longest to be three mi! 


glassed-i 






l€ 


zn 2 = ae. 











molded sectors, which are being 

yy the Corning Glass Works. 
doughnut is a merry-go-round 
ectrons. Starting from the fila- 
f an electron gun (like that of a 
le-ray tube) they will be whirled 
1 a quarter of a million times in 
of a second, on each trip re- 
ce g a 400-volt push. Their total 
will be about 800 miles, which 
; that their path has to be guided 
extreme accuracy. As Dr. Charl- 
tated, it is “like shooting on a 
for a distance as great as from 
Si ectady to Chicago and hitting a 

-inch target.” 

e operation of the electron accel- 
r is similar to that of a trans- 
er: the “primary” consists of two 
8” coils of insulated copper conductor 
0.88” in diameter. Each coil has forty 
s and contains a ton of metal. The 





Dr. E. E. Charlton, right, and W. F 
Westendorp, with the large coils to be 
used in the induction electron accelerator 


secondary” consists of the flow of elec- 
trons in the evacuated space of the 
iccelerator doughnut. 

The electrons are speeded up during 
the first quarter of each cycle of the 
60-cycle a.c. At the end of this quarter- 
‘yele the high-energy electrons will 
strike a target and generate a beam of 
iighly penetrating x-rays, which will 
emerge from the machine, together witl 
scattered high-speed electrons. Even 

ese electrons will be able to penetrate 
two inches of steel. The control room is 
utside the thick wall, and a periscope 
using four mirrors will permit the oper- 
itor to watch with safety. Above the 
control room is the largest single bank 

’ capacitors in the country, with a 

ipacity of 24,000 kva. 

The induction electron 
ears a superficial resemblance to the 
‘yclotron, but it is quite different. The 
yclotron speeds positive particles by 

hirling them around in the field of a 

werful d-c. magnet. The particles are 

celerated only when they cross the 
gap between the D-shaped semicircula: 

xes, inside which they coast in a 

irved path on the rest of their jour- 

y. In the accelerator the electrons 

speeded continually, and reach al- 
st the speed of light. 


accelerato! 
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PERMANENT 
MAGNETS 


The Atnold Engineering (Company produces 
all ALNICO types including ALNICO V. 





All Magnets are completely manufactured in 
our own plant under close metallurgical, 
mechanical and magnetic control. 





The Arnold Fngineering Company freely 
offers engineering assistance in the solution 
of your magnetic design problems. 


All inquiries will receive prompt attention. 


HE ARNOLD J{NGINEERING (OMPANY 


147 EAST ONTARIO STREET 
CHICAGO, ILLINOIS 





INVEST 10% IN WAR BONDS AND STAMPS 











R. S. PORTABLE 
GAUGE TESTER 


A dead weight gauge tester com 
pactly designed for portable use. 
The tester and weights are car 
ried in a hardwood carrying case suitable for operation in shop, plant 
and field. 





Catalog 26A for Scientific Instruments. 


THE REFINERY SUPPLY COMPANY 


Manufacturers, Jobbers, and Importers 
SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


—Main Office and Plant— Branch Offi« 
21 €. 4th Street, Tulsa, Oklahoma 309 Capital Avenue, Houston, Texas 











TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Shown at left is meter box of our 
model No. 6 gauge. 





This gauge successfully used by 
many of America’s foremost manufacturers. 


Send for circular on our new low priced D.C. operated gauge 





CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 
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“10 Wt Beumilie Gauge 
uel) tt) Sy COMPARATOR 


GROVE 


SIMPLICITY 
ACCURACY 








The 
Portable Method 
of Checking 
All Types Of 
Pressure 
Gauges 


® Compact, portable and 
fully self-contained. 
® Built-in high capacity 
rechargeable air cylin- 
Figure the amount of time, trouble and money ders, 
you save when you check your pressure gauges 
““in-place’’ without removing them from their 
panels or mountings; without disturbing ex- 
isting line connections. The portable Grove 
Pneumatic Gauge Comparator gives you this 
fast accurate means of accurately checking any 
service gauge in service. Write today for 
Bulletin 300 


GROVE REGULATOR COMPANY 
1194 67th Street, Oakland, California 


Branch Offices: 
5644 Navigation Blvd., Houston, Texas—30 Rockefeller Plaza, New York City 


GROVE Voeumalic Gauge 


COMPARATOR 


® Precision laboratory test 
gauges accurate to with- 
in Yi, of 1% full scale. 

® Completely equipped 
with tubing, connections 
and accessories. 








| - Ratings: 25 amperes, 





+ VF, 
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AVIATION INSTRUMENTS DEP’T (Cor ’q) 





Training Military and Civilian Personn 
(Concluded from Page 522) 





text material and the division into three specialists’ « 
was a simple matter. It did take some work to arrai 
courses of study, but that also was accomplished 
present the school is functioning smoothly with bot 
grams in operation. 

In the military courses, the student is trained as 
cialist in only one phase of aircraft instrument wo His 
training may be on (1) pressure instruments, (2) el 
instruments or (3) gyroscopic instruments. He is t ( 
to do complete overhaul on all types of instrument 
fall within the classification, so that he will be able to 
"Em Flying” even if there are no replacements availa 

In this way, American School of Aircraft Instrum« 
doing its part in the War Effort and is looking forward t 
the time when peace will come and we will be able to | 
turn our efforts to the training of aircraft instru 
mechanics for development of commercial aviation w} 
sure to follow. 


Shop Kinks 


(Concluded from Page 528) S 


face plate and then placing the drill in a chuck in the 

stock. The secret of good holes lies in the drill, however 
If a hole slightly smaller than the diameter desired } ras 

drilled first, and then a drill of the correct diamet 





ground especially, an accurate, smooth-walled hole 
result. 

To prepare the correct diameter drill, merely chamf ; 
both corners of the cutting edges where they join the sid t 
of the drill. This radius prevents grooves being gouged | 
the sharp corners of the drill. 


Overhaul Procedure—Pendulum Assembly 
(Concluded from Page 523) 


ee 
». If the vane settings are incorrect, bend the vanes t t 

make the correct setting. Extreme care must be used s« 

not to break the solder joint between the vane and shaft u 
6. If the end play is too great, rest the pendulum ass‘ 

bly on one end of the shaft, place a hollow punch over the 

other end of the shaft and tap lightly with a hammer unt 

the end play has been reduced to the desired amount. Aft 

doing this, check carefully for broken solder joints. If th ; 

end clearance is excessively large, it will be necessary t 

melt the solder by use of a soldering iron and move 

vane down on the shaft. 4 


7. Hold the pendulum assembly up, so that one of thé 
four flat sides is horizontal; and check the clearance be- 
tween the vane and body against a light. The clearai 
should not be greater than the thickness of the spa 
washer between the vane and the body. The vanes n 
swing perfectly free and must not clear the pendulum b 
at the holes more than is necessary to give perfect f) 
dom. Bend the vane as much as necessary to line it up ¥ 
the body and have perfect freedom. Repeat this operat 
with the other three vanes. Extreme care must always 
used in bending 


8. Check each pair of vanes for freedom by holding 
pendulum assembly in its normal position with the bott 
resting on the bench. Swing the vanes back and forth s 
eral times and allow them to come to rest. Repeat this s 
eral times. They should stop in the same position each til 
Finally, move each pendulum vane off to first one side : 





e other and allow it to return to its normal positio1 


It uld return to the same position each time; and it 
< | make at least four half-swings before coming to rest. 
If the shaft holes in the pendulum body are so elon- 


that the vanes rub on the body, it will be necessary 
rhaul the pendulum assembly. 


To disassemble the pendulum assembly, first cut the 
s on the inside of the pendulum assembly with a pai 
igonals. Be careful to remove all burrs with a file be- 
emoving the shafts, so that no damage will be done to 

{ les when the pieces are removed. 















THE 


S of 4/ 
<4 


MANOMETER 


Lap the four sides of the pendulum body unti 
smooth and clean. Polish each flat side with a fine Arkansas 
until a mirror finish has been obtained. 


In the overhaul of the pendulum assembly, three sizes 
afts are used: 0.063", 0.065”, and 0.068”. The materia 
s stainless steel, centerless ground round shaft. The length 
e shaft used in the pendulum assembly is 1714”. Choose 
t liameter shafting that just fits the holes in the body. 
Polish the shaft to a mirror finish and burnish the body 
es with the polished shaft. Square off the ends of the 
shaft for approximately 1,4” from each end. 


AN AIRCRAFT INSTRUMENT 
TEST MANOMETER 


* This manometer, Model A-438., 
has an extensive application in 


Remove the old pieces of shafting from the pendulum 

nes. Lap the back and face of the vanes until smooth and 
clean. Polish until a mirror finish is obtained. Remove al! 
solder from the countersunk holes in the front side of the 
nes with a No. 27 drill. Using the same drill, counter- 
sink the back of the vanes approximately 0.005” (five thou- 
sandths). This is to remove any burrs that mi 


trouble. 


laboratory and field servicing for 
checking calibration to determine 
functioning of aircraft instruments, 


in particular: 


ght cause 
Altimeters 
Broach out the vanes from the front side with a 

ach so that the final diameter is approximately 0.0002 
0.0003” (two to three ‘“‘tenths’) less than the size of the 
shafting to be used. These holes should be small enough so 
hat the shafting will have to be tapped into the hole from 
he back side of the vane. This prevents the solder from 
running down the shaft and sealing the spacer washer to 


Air Speed Indicators 
Rate-of-Climb Indicators 
Fuel Pressure Gauges 





Manifold Pressure Gauges 


Suction Gauges 


the vanes; and also keeps the vane securely in place prio: 


Automatic Pilot sylphons and 
) soldering 


actuating diaphragms; etc. 


a7 


Polish four spacer washers on a fine Arkansas stone. 
[he instrument is of the direct 
16. Place one of the upper shaft vanes face down on 
block and place a shaft in the vane hole and tap it 
until the shaft extends about 144” through the vane. Be 
rtain that the shaft is perpendicular to the vane. Place 
this shaft into the high shaft hole on the pendulum body, 
ding the shaft on the inside of the pendulum body. Ad- 
ust the vane on the shaft so that it is parallel to the pen- 
m bady. Remove the vane and shaft and place a space 
vasher on the shaft. Again place the shaft into the body 
le, holding the vane in position; check the clearance be- 
tween the body and the vane at the free end of the vane. 
This clearance must not be greater than the thicl 
the spacer washer. Solder this vane on the shaft. 

spacer washer over the other end of the shaf 


reading well type design incor- 
c ts . : . : 
porating an eight sided scale selec- 


tor, permitting the selection of 


proper scale for particular aircratt 
instrument being checked. All 
scales are adjustable to suit baro- 
metric conditions in any specific 


dulu 
1 
‘ } 


locality and are direct reading in 


. 


miles per hour-knots-pounds-inches- 
millimeters, etc. The range is from 
0 to 61 inches of mercury or water 


An integral return well prevents 





1 


ollow brass punch, tap second vane on shaft and solde 
Adjust vanes for end play. (This end play should be bare! 
perceptible. ) 


loss of indicating fluid. 


The manometer is fully described 


ere ee So maranaa wren mrs ny wire Er wrnrrr ater Ty Grrr 


— 7 oe . 
a : ; , . P in Bulletin 22. Copy will 

> ae ‘ ve Sa ‘ 1e t=) tT VY ’ < { al : 
Li Re peat above operation in other set of vane: eal a a ee 


roughly, being sure to remove all soldering flux. Was! 
oroughly and clean in jeweler’s rejuvenator. Wash assem- 
y in clear warm water until all traces of rejuvenator have 


een removed and dry under clean low-pressure ai 


THE MERIAM COMPANY 
1971 West 112th Street 
Cleveland, Ohio 


18. Check all clearances, adjustments and freeness 
ssembly. 











19. Check rubber pendulum buffer on the pendulum as 
mbly used in the Gyro-Horizon. If the buffer is worn, looss M E RIA 
acked, sticky or hard, replace with new buffe1 SINCE 1911 
20. Check body roller and stud assembly pendu * 
semblies used in Bank and Climb units. This roller must 
perfectly free without appreciable side play. and abs MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
itely free from rust, flat spots or grooves. If any of these OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 

















The Improved “ALNOR” PYROCON 


for surface temperatures 





features 




















ENLARGED ASSORTMENT of 
thermocouples all instantly inter 
changeable without change in 
instrument calibration. 


Choice of rigid or flexible arms 
INSTANTLY INTERCHANGE. 
ABLI 


Choice of seven standard tem 
perature ranges 


Unusually heavy and rugged 
movement essential in a porta 
ble pyrometer 


Greater accuracy. Construction 
f thermocouple assembly elitr 
nates junction errors 








< a a Pr alias eA ea ea 
Figure 2 Figure 3 
Figure 2 shows the unique method of attaching rigid or flexible 
connecting arm. Figure 3 illustrates easy attaching of thermo 
couples to arm yoke 


For full details write for Folder 3511 





142 West Hubbard § Chicago, Illinois 


HYDROMETERS 





H-B 
hydrom- 
eter scales are 
individually and se- 
curely fastened with heat 
resisting cement. Breakage is 
minimized by the design and 
unit is easily cleaned. Sim- 
plicity of construction per- 
mits prices within rea- 
son for industrial 
use. Write for 
illustrated 
Sel fellolep 





H-B INSTRUMENT COMPANY 


INCORPORATED 
2525 N. Broad St., Philadelphia, Pa. 





H-B THERMOMETERS 
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PRECISION SCIENTIFIC INDUSTRIAL INSTRUMENTS 


onditions exist and cannot be removed by ordinary 


f polishing, replace the body roller stud assembly. I. py 


cate the roller with one very small drop of Sperry I 
ment Oil. Check the roller in the bail ring groove 
should have approximately 0.001” play. 


21. In the event the shaft holes in the pendulum bod. a 
worn so badly that shafting larger than 0.068” wou!) hy 
needed to overcome side play, it will be necessary to re’ ys} 
the body holes as follows: 

(a) Run a 382” drill through the body holes. 

(b) Make four bushings of bronze or brass %;, 
ong by 0.096” outside diameter. 

(c) Drill a 0.0625” hole through the center of t!] 
bushing. 

(d) Tap these bushings into the body holes. Th« 
should be a press fit. 

(e) Broach out holes to equal the size of a 0.06: 
shaft. 

(f) Proceed on the overhaul of the pendulum bod 
as previously mentioned. 


22. The bushings for the pendulum vanes are the same 
but for length, which is 4%” long. The procedure for instal 
ation is the same as for body bushings. 

(The Economy Rejuvenator used for this overhaul ma 
be obtained from C. & E. Marshall Co., Jewelers’ Suppliers 
Chicago, Illinois.) 


This Relative Thing Called “Precision” 
(Concluded from Page 509) 
for size and concentricity with the inside of the bushing; 
and also at the same time inspecting the squareness of the 
end of the bushing with its axis. All the above data can | 
quickly determined on the one gage. 

In conclusion I would like to summarize the reasons why 
visual gages are supplanting old style conventional gages 
so rapidly. First—the elimination of the human element 
Varying degrees of sensitivity on the part of the inspector 
are eliminated because errors are magnified so that they 
are visible to the inspector. No one as yet has found a way 
to magnify the sense of touch. Second—the speed of dial 
indicators. You instantly see the amount of error in the 
indicator. Moreover, you can not only see the condition of 
one dimension; but, due to the adaptability of dial indi 
cators, these can be arranged so that several dimensions 
can be inspected simultaneously. Third—dimensions can be 
inspected with relation to one another, an operation whic! 
s practically impossible with solid or conventional type 
gages. Fourth—dial indicators though they may wear cal 
be reset whereas conventional gages which wear become 
useless. Fifth—adaptability of dial indicators is one of the 
strongest assets. They can be applied in so many ways, in 
so many positions. They lend themselves readily to most 
gage problems. 


ye 


The Pitfalls of Temperature Measurement 
(Concluded from Page 499) 

ployed, large errors may result from variations in the te! 
peratures of the capillary and spring. The compensating 
means is never perfect, so errors creep in as these tempe! 
tures approach extremes. Thus we find it advisable to avoid 
placing the capillary or instrument where wide variatio! 
in temperature can be expected. The spring of this instr 
ment is usually subject to large stresses, so we must b 
careful not to overheat the bulb. However, a small perm: 
nent strain of the spring can be readily corrected for b 
cause the scale in this case is nearly uniform. There is 
more or less general impression that this mercury thermon 
eter is subject to large errors accompanying changes in tl 
height of the bulb relative to that of the rest of the systen 
There will be no appreciable error provided that the pres 
sure in a stiff-walled bulb is kept well above the vapor pres 
sure of the mercury. Since both the internal pressure a1 
the vapor-pressure vary with temperature, a safe height 





the 
opp 
of 1 
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smperature of the bulb may not be safe at anothe: 
te rature. If heights approaching 100 feet from bulb 
di to spring are contemplated, the maker of the instru- 
" should be consulted. 


THERMOELECTRIC THERMOMETERS 


e pitfalls which we have not mentioned in the genera! 
ssion are found principally in loose electrical connec- 
and dirty switches and slidewires, also in exposure of 
ctions between wires of different thermoelectric prop- 
erties to varying temperatures. To a lesser extent we are 
sled occasionally by grounds and by leaks from powe1 
iits to thermoelectric circuits. It is well known that the 
ections from a thermocouple to a millivoltmeter must 
he tight or else the instrument will read low. To be sure, a 
connection to a potentiometer is less serious, but errors 
nevertheless creep in. The sensitivity required for balanc- 
ing is lowered. The errors caused by leaks and grounds are 
increased. The thermoelectric effects of decreased therma 
duction across connections are increased. An open Ci} 
cuit may make a potentiometer appear to be balanced. 

A properly designed housing for the head of a thermo- 
couple—where it is connected to extension leads—serves to 
keep both of these connections at the same temperature. 
This is not important where iron-constantan couples are 
connected to iron-constantan leads, but it is very important 
where chromel-alumel couples are connected to copper-con- 
stantan leads, and in some other cases. The head of a ther- 
mocouple may get rather hot, when a large e.m.f. will de- 
velop at the copper-chromel connection and another one at 
the constantan-alumel connection. These e.m.f.s will be of 
opposite sign, and will be nearly equal if the temperatures 
of the connections are nearly the same and not above 150°F. 
Above this temperature the two couples do not agree. 

Let us look at the other end of the extension leads. These 
connections must also be enclosed. A little farther in the 
circuit and we come to a reference junction compensating 
resistor, perhaps. This will be found to be made of nicke 
wire. The change in the JR drop across this resistor is sup- 
posed to equal the change in the net e.m.f. of the reference 
junctions for any change of temperature. Of course we 
shall find these connections near the resistor, possibly in a 
well. But we cannot expect to be able to exactly match the 
change in JR drop in the resistor with the change in e.m.f. 
of the junctions for wide limits of temperature and for all 
kinds of couples. The agreements are pretty fair, however, 
and only small errors result at reasonable limits of tem- 
perature. 

It is apparent then that the best results are obtained 
from keeping the instrument at a uniform temperature, at 
least not permitting rapid changes. Temperature gradients 
within the instrument may result not only in a difference 
in temperature between the nickel compensator and the ref- 
erence junctions but may set up—in recorders, for example 

undesirable stray e.m.f.s at slidewire contacts and mov- 
ing switches. 

Inhomogenous thermocouples can be the source of serious 
errors. For example it is next to impossible to determine 
whether or not there is sufficient immersion if the couple is 
inhomogeneous. The inhomogeneity may include a limited 
part of the couple. This is likely to happen when it has 
been installed in a muffle furnace with its hot end in the 
muffle and its middle part in the combustion space. Occa- 
sional inspections of installed thermocouples and protection 
tubes are always advisable. The replacement of a worn-out 
couple with a new one may result in peculiar situations. The 
user may have thought for years that the worn-out couple 
had been bought from a certain maker. Perhaps he thought 
t was a 13% rhodium alloy with platinum. So when he put 

new couple of this type in its place the results were dis- 
istrous and possibly every other source of trouble imagin- 
ble was examined before it was learned that the old cou- 
le was a 10% alloy. The moral of this is—thermocouples 
ire not easy to identify if they are not marked. 

In the use of a potentiometer there are some very simple 
perations which are sometimes carelessly spoiled. For ex 
imple, the galvanometer should be kept on its open circuit 





In Hundreds of 
VITAL NERVE CENTERS 
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KESTER CORED SOLDERS 
won't let go! 





® In the instruments of measurement and control in a 
fighting machine—built to “take it and dish it out”— 
Kester Cored Solder is worth its weight in gold! Circuits 
sealed with Kester are permanently trouble-free—as de 
pendable as the tank, plane or ship itself. 


® Kester Rosin-Core Solder, especially designed for ele 
trical use, contains a patented, plastic rosin flux that does 
not cause corrosion or injure insulating material. Kester: 
Acid-Core Solder, for general applications, makes a tight 
clean, permanent union. 


® Kester Cored Solders are available in a wide range « 
core and strand sizes, one of which is 
exactly suited to any production require- 
ment. All are superior in quality—they 
resist bending, vibration, shock, contrac- 
tion and expansion. 
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@ Let Kester engineers assist you with 
any production problem solder may help 
to solve. Write fully—there’s no obli- 
gation. 





KESTER SOLDER COMPANY 
4216 Wrightwood Ave., Chicago, Illinoi: 


Eastern Plant: Newark, 
Canadian Plant: Brantford, 
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1T HAS MADE QUANTITY F 
COMPATIBLE WITH UNIFORMITY a 


ODAY many heat treated products can 

be exactly duplicated in limitless quan- >) 
tities, because potentiometric instruments 
have replaced the human element in the 
control of temperatures. 





These instruments are possible because of 
the standard cell. It is a “yardstick” for 
the translation of voltage to temperature 
and has been Eplab in most cases for a 
quarter century, because Eplab is “’stand- 
ard as sterling”, built for lasting depend- 
ability. 


THE EPPLEY LABORATORY, INC. 
SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U. S. A. 










STANDARD 
C E L L S POTENTIOMETRIC 
“fhe Standard as Sterling” \\WSTRUMERTS 





zero. If it is not and the operator is in a hurry, the potenti- 
ometer should be standardized for no deflection of the gal- 
vanometer by the reversing of the standard cell switch. A 
thoughtless person may standardize to the zero mark. The 
user of a recording potentiometer may be inclined to let too 
much dirt accumulate on the slidewire and presently he may 
be surprised to note that some of the records appear to be 
shifted immediately after a good cleaning. 

The standard cell used in potentiometers is a two-legged 
affair designed to generate a constant e.m.f. without having 
its temperature automatically controlled at a fixed value. 
The temperature coefficients of the two legs are of opposite 
sign. So this cell must be placed where the two legs will 
always be at the same temperature. These temperatures 
must not exceed the limits from 32° to 140°F. If a cell is 
damaged by passing these limits or by accidental momen- 
tary short-circuit, it will generally recover in a few days to 
a few weeks. A good cell will last for many years but the 
e.m.f. generated slowly falls from the standard 1.019 volts. 
If a new potentiometer is compared with one which is five 
or six years old, a discrepancy of a few tenths of a percent 
may be expected. I have known fairly experienced persons 
to overlook this simple fact. 


RESISTANCE THERMOMETERS 

Our first precaution is above all things tight connections. 
The common industrial resistance thermometer has three 
leads. Two of these leads and their connections must have 
and remain at equal resistance. This means that they must 
be kept at the same temperature and not injured. If any 
permanent change comes about there is no means available 
of determining whether this change is in the leads or in the 
thermometer. Only in case four leads are available can the 
change of resistance be located. Hence we find that it is 
necessary to retest the industrial forms of resistance ther 
mometers at various temperatures even though it may be 
made of pure platinum. Of course if it is made of nickel 
then there is never any sure way of extrapolating test data. 
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Most resistance thermometers will not withstand 
overheating. If the thermometer wire is insulated yw 
ganic material a temperature of 150°C. is near the ‘i 
Platinum thermometers with the wire mounted in " 
tory materials are being employed occasionally for n 
ing temperatures as high as 1000 °C. For such purpos 
wire is large in cross section and the resistance ve 
In this connection we might remark that resistance 
mometers are more sensitive to exposure at high tempera- 
tures than thermocouples and once spoiled cannot | 


stored. 


uch 


OPTICAL AND RADIATION PYROMETERS 

The successful employment of these pyrometers depends 
to a large extent on familiarity with the laws of radiatio) 
obtained either through study or long experience. For ex- 
ample, we find in the Temperature Symposium that Worth- 
ing lists eight properties which are designated as emissivities 
of different sorts. We learn of true temperature, color tem- 
perature, brightness, apparent, or blackbody temperature. 
Apparent temperature to a radiation pyrometer is far dif- 
ferent from that obtained with an optical pyrometer sight- 
ed at the same object in the open. The optical pyrometer igs 
least likely to mislead a novice especially because things 
look the same to it as to the eye, while the radiation pyrom 
eter of the thermocouple type sees mostly infrared. 

The most successful type of optical pyrometer has been 
the so-called disappearing filament. In this the observer 
matches the brightness of an incandescent filament of the 
pyrometer lamp with that of an optical image of the hot 
object focused in the plane of the filament. In setting the 
current through the lamp to the brightness match it is nec- 
essary to observe that the center cf the visible part of the 
filament does indeed disappear. If dark fringes appear out- 
lining the two edges of the filament then something is 
wrong. It may be that the source is too small or that some 
object is throwing a partial shadow in the line of sight. 
Possibly there is a large piece of dirt on the front lens. 
Now if we have a good match with this pyrometer we can’t 
be sure of the temperature this corresponds to unless we 
know the radiation laws which are applicable. If the in- 
‘andescent object is not inside a furnace then a great deal 
of information is required to reach a final conclusion as to 
what the temperature is. Since this instrument requires an 
observer to obtain a reading it is designed primarily as a 
portable instrument and in this form has shown its greatest 
utility. In fact in experienced hands it serves as a great aid 
in checking high temperatures even when in some cases 
these are being indicated by a permanently installed py 
rometer. 

The radiation pyrometer on the other hand is almost use- 
less as a portable instrument. This is primarily because of 
the difficulties of judging departures from blackbody condi- 
tions and the effects of carbon dioxide and water vapo1 
Most of the radiation pyrometers used in industry are per- 
manently installed and checked in place either with the: 
mocouples or optical pyrometers. The receiver of heat in 
these pyrometers has been generally one or more tiny ther 
mocoupies. For this reason the temperatures of the walls 
surrounding the receiving thermocouples have a marked 
effect on the generated e.m.f. The best results are obtained 
within limited ranges of temperatures of the receiver, and 
water jackets are frequently used when the receiver is lik: 
ly to become too hot. Extension leads are not used but to 
offset this slight advantage over thermocouples the tempe! 
ature scale designed for the radiation pyrometer is very fa! 
from uniform, being highly compressed at its lower en 
This makes it very difficult to apply some types of corre 
tions which might otherwise be readily calculated. Up t 
the present time the accuracy of the radiation pyromet« 
has not approached that of the base metal couple up t 
around 2200°F. nor of the rare metal couple up to about 
2800°F. Improvements in design and inventions in this fie! 
may better the performance of radiation pyrometers vel 
much. We are in need not only of higher accuracy but 
quicker response and of sensitivity to radiation at lows 
temperatures. At present the lower limit is around 1400°! 
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Dew-point Indic Guards Heat Treatme * ® 
Per War Production Componen «Resistance Units 


0 T ) increase war production and safeguard quality of 


































teels treated in controlled atmosphere furnaces, an 


automatic dew-point indicator developed by Westinghouse Perwmauneul He 
metallurgist P. R. Kalisher provides a continuous check on 
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urity of the hydrogen gas flowing over the metal. Such 
re umental control is especially important where the dew 7 Test +. 
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a Fig. 1. This detector signals the presence of contaminating mois- The basic design and construction features 
st ag: onl feo gl a ee eee ee of Ohmite Rheostats and Resistors have 
. been tested and proved through years of 
4 point of the treating gas must be maintained in the critical service in critical applications. The exten- 
region of —40°C. to —70 C., or for precise furnace condi- sive range of types and sizes makes them 
. tions such as required for bright annealing, and for chemi- more readily applicable to almost every re- 
f quirement. And the experience of Ohmite 
- Engineers is especially helpful in selecting 
the right units for each need. This is well 
worth remembering when producing in- 
" struments for today—and tomorrow. Many 
stock types. Units produced to Govern- 
ment specifications or engineered for you. 
1 Send for Catalog and E 
1 Engineering Manual No. 40 = 
Write on company letter- : 
head for complete 96-page / 
book—gives helpful infor- 
mation and engineering 
data on the selection and 
application of Rheostats, 
Resistors, Chokes and Tap 
Switches. 
OHMITE MANUFACTURING CO. OHAMITE 
4887 FLOURNOY ST., CHICAGO Rheostats Resistors 
y > 2 4 > > t > lectror 
he developed for detection of water vapor or oxygen. A continuous ea 
sample of the furnace gas (in by hose at top, out by hose at base , 
Passes through this two-element tube 




















Capacitors 


@A capacitor type to meet 
every electrical, electronic or 
radio requirement — that’s the 
basic aim of the Aerovox or- 
ganization. Two decades of in- 
tensive specialization, together 
with production facilities sec- 
ond to none, stand behind that 
aim today. 


Therefore, when yours is a 
problem of capacitance, just 





Heavy - duty _bakelit: send it to Aerovox for engi- 
eine + seen Th neering collaboration, recom- 
= wide range of ™Mendations, quotations. Latest 
Aerovox capacitor types in general catalog sent on request. 


regular production 


Hamilton, Ont. 
1. 100 Warvch St J 
LiPo Cable “ARLAB 


BARBER-COLMAN 
POWER UNIT 





on A HAUCK 
OIL BURNER 








These POWER UNITS are 
ideally suited for many 
industrial control applica- 
tions. Features include 
built-in switches and a high 
torque motor with gear 
reduction, oil-submerged 
for long life and depend- 
able operation. Control 
action may be governed 
by a thermostat or other 
indicating or recording in- 
strument. The picture shows 
a POWER UNIT as ap- 
plied to the air-oil valve 
on a Hauck industrial type 
oil burner. 


BARBER-COLMAN COMPANY 


Many other uses of Barber-Colman Controls 
are suggested in the bulletin “CONTROLS 
for INDUSTRY" Write for your copy. 
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cal processes, using purified dry hydrogen or simiia_ ¢) 
trolled gases. 

To give steel proper characteristics, it often is ate 
in an atmosphere of highly purified hydrogen that is > ra¢. 
tically free of moisture and oxygen. Ordinarily, to me sur, 
moisture in the gas where dew points are less than )°( 
a cooled and polished metal plate is inserted in thc gags 
stream and the temperature noted when condensat of 
moisture first occurs. However, below 40°C. this method 
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Fig. 3. Simplified schematic of connections. The milliammete 
in the plate circuit indicates when moisture or oxygen flows 
through the detector tube. The unit can be made recording « 
automatic in control. 


becomes largely guess-work, the uncertainty being around 
8°C., and even skilled testers disagree on values of the 
same gas. The new instrumental method insures reliable and 
accurate determination of moisture and oxygen content ir 
hydrogen (or disassociated ammonia) gas. 

In operation, the gas flows through a 2-element tube cor 
taining a tungsten filament and plate. Electrons flying 
from the hot filament to the plate continually bombard the 
gas. If the gas is pure dry hydrogen all the electrons react 
the plate. But any oxygen or water vapor in the gas imms 
diately picks up some of the electrons and form negative 
ions, thereby reducing the electron current. This change of 
current in the plate circuit indicates the degree of in 
purity in the gas. The sensitivity of the instrument is 
sufficient to detect one-thousandth of humidity in outdoor 
air on an average summer day: the instrument detects 
0.004% water vapor in furnace atmosphere. 


Detector Speeds Tube Production 


NCREASED production of high-power radio tubes being 
I built at the Westinghouse Lamp Division for the armed 
forces, has been made possible by the development of a 
mechanical detector that automatically sorts filaments by) 
spectroscopic analysis, Dr. Harvey C. Rentschler, directo: 
of the Division’s research laboratories announced. 

Known as a thorium detector, the device was invent 
by Dr. N. C. Beese, laboratory staff physicist. It is credite: 
with cutting hours and guesswork from the necessary tes’ 
ing of wires before they are used in radio tubes. 

Government requirements for radio transmitters, detecto: 
and receiving tubes necessitate in some cases the use of 
pure tungsten wire and, in others, thoriated tungsten wir 
These filaments when heated produce the necessary ele 
trons for power. If the tubes are made with the wrong kind 
of wire they burn out in a short period of time. 

Introduction of a small percentage of thorium into a 
tungsten wire increases its ability to emit electrons an 
gives increased efficiency to certain types of tubes. The dit 
ferent tubes require the tungsten or thoriated tungsten fil: 
ments for maximum efficiency, but they are not inte 
changeable. 

Until recently, thoriated tungsten filament wire could on 
be detected by chemical or mechanical analysis. In tl 
former process, wire was dipped in several acid solutio! 
and the residue examined for thorium content. The oth¢ 
method consisted of heating the wire and if it snapped ve 
easily, it was considered to have thorium in it. 


The thorium detector, in conjunction with a spectrosco} 
detects the presence of any appreciable amount of thoriu 
in tungsten wire. The new thorium detection method, whic 
eliminates guesswork and speeds up the testing of wire, co! 
sists of introducing a sample of pure tungsten or thoriate 
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n wire into an electric carbon are. As it burns co! 
_two lines appear in the spectrum if the wire is pu 
four appear if it contains any thoriun 
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tion of every coil of tungsten wire now passes the 


| “eye” of the instrument before being cut and mads 
mall filaments. This sorting process separates tl 
t} ed tungsten wire from pure tungster 





Severe Test of a Water-tight Case 
‘A TER-TIGHT after 112 days in Davy Jones’ locke 
\ That’s the story of this clock case which was aboard 
the fated Squalus when this U. S. submarine sank neat 
+} sle of Shoals off Portsmouth, New Hampshire, in May 
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39. When the Squalus was raised 112 days later, this 


clock “was the only mechanical device in working order,” 


[according to a news release okayed by the Navy Depart- 
ment]. The Plexiglas crystal on the clock was made com- 


yletely air- and water-tight by an ingenious heat fusing 


technique known as the “Perm-O-Seal Method,’ 


by Dutcher Bros. of New York 


SHOP KINK—PEN CLEANER 


N five- and ten-cent stores, needle threaders are soid 
which can easliy be made into eftective per ieaners 
Such is the kink described in a letter to Instruments 


Herman W. Bocher, 4501 Richmond St., Philadelphia. M 
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After cutting oN } 
wires spring to 


Snape Shown. 





er sent us a Sample, whi a SK > 
at s actual size). Mr. B advises that t s of 
spring-stee > cut off square. He does not 
at kind of pe uses it at that ++ 


The Shure Super-Cardioid Microphone 











SHURE 


Designers and 


Manufacturers of 


Acoustic Device 


225 West Huron St. 
Chicago, Minois 




















































Reproduction r the voice tnat 
commands attention! The Shure 
Super-Cardioid Microphone con 





bines special engineering f 
more etmicient Voice response 
with the Cardioid pickup pa 
tern sensitive at the front 
dead at the rear. This diagra 
of the photo below shows how 
the Super-Cardioid rejects back 
ground noise and other ur 
wanted sounds. It “spotlights 


rt | 
the pickup of sound on the op 


rator. Contrast this with 


The Conventional 
Microphone 








This Microphone picks up sound 

from every direction as 1 Can | 

see in the diagram at the left i 
, | 

Background noise, reverberati 

room =refiection interfere wit! 

the important call. The Shur 


Super-Cardioid is the exact an 


swer for Airport and P 


Broadcast, and for Industria 
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Atlanta essential war industries from some existing  plus-floating control, he illustrated t 
November meeting of the Georgia businesses engaged in peacetime produc-_ fects of different controller adjustmer 
ciety for Measurement and Control was’ tion. Other ways in which those present a laboratory “process.” Since it was 
held on the 23rd at the Atlantic Steel Co. could help were said to be by the maximum _ oratory process, it was possible to duy 
Auditorium, State & 16th Streets Atlanta. purchases of war bonds and stamps and by conditions at any time. Among the ur 
The meeting was preceded by i dinner issisting small businesses to produce needed results was the production of a “hun 
served in the dining room adjoining the materials, control action by tjhaving the rate of 
Steel Co. Cafeteria. Twenty-six members D. D. BEACH too fast. He also showed the differen: 
ind their guests were present. At Mr. Davis’ the reaction of a controller. when a 
suggestion, as the dinner ended, each rose, Chicago change occurs and when the control po 
introduced himself and named the company \t the November meeting of the Chicago shifted. His talk was punctuated by a 1 
he represented, Those present were asked Society for Measurement & Control (held ber of questions from the floor. 
to reconvene promptly in the auditorium. is usual at the St. Clair Hotel) on the eve- The January meeting will be devote 
Approximately forty members and guests ning of Monday, November 2nd, Mr. R. E. a Symposium on Thermocouples. 1 
ittended the meeting, which was called to Dufour, Assistant Chemical Engineer for speaker will be alloted ten minutes for his 
order by President M. V. Davis at 7:45. Underwriters’ Laboratories, Inc., presented paper, to be followed by the usual ques- 
The objects and policies of the Society a short paper explaining the basic purposes’ tion period. Here’s a chance to get the 
were stated and expanded on by Mr. Davis. and functions of the organization with right answer to your thermocouple prob- 
The need for interchange of ideas between which he is associated. lems. The lineup is: 
members and the benefits to be derived by The unusually large attendance of mem- “Tube-wall Metal Temperatures..— Harry 
industries and instrument manufacturers bers and guests had anticipated un inter- F, Moore. 
was pointed out esting tour through the laboratory. How- “Thermocouple Lead Wire’’—Nelson EF 
Mr Davis introduced Mr. ¢ F. Stone, ever, due to the work which that institution Chance. 
President of Atlantic Steel Co., who made is performing in connection with our coun- “Molten Metal Temperatures” — Edward 
some timely remarks on the value of co- try’s war effort, it was not possible for the L. F. Engelhard. 
éperation among plants such as represented Society to make the tour. In lieu of this “High Temperature Pyrometry” 
by him. Mr. Stone introduced Mr. H. Carl tour, however, Mr. Dufour presented a mo- Schmid. 
Wolf, President of the Atlanta Chamber of tion picture which was in its effect a tow “Low Temperature Measurements” 
Commerce and of the Atlanta Gas Light through the laboratories and which was _ seph H. Cope. 
Co exceedingly interesting. Bos Gray 
Mr. Wolf expressed his pleasure at being In the course of this motion picture the 
ible to participate in the creation of a new audience obtained some impression of the 
pot esta mas seemed destined to serve extensive use to which this organization CHRISTMAS 
an important part in the promotion of the utilizes commercial instruments. These uses 
war effort of the Southeastern states. He would run the gamut of practically every 
called attention to the need for training and type of instrument available on the market. 
retaining in the South of men skilled in We are sure that most of the audience had 
mechanical professions and predicted that little conception prior to this picture of the 
through the activities of such organizations extent of the activities of the laboratories 
is these, the program would continue fol- and the thoroughness with which the tests 
lowing the war are conducted. 
Mr. Wolf introduced the principal speaker, J, A. RiGGs 
Mr. Eugene W. O'Brien, Managing Editor 
aa Dc eens Ee ais... needa eee sa Peale Se one 
MGI. rien preracet Ss x Y Sa} oF our attention Is callec oO 1e new meet- ° 
that the organization could do much to fur- jng place, the Public Service Terminal Res- from Tuberculosis 
ther the war effort by increasing the pro- taurant, 80 Park Place, Newark. It is just 
duction of war materials, the saving of about opposite Kresge’s department store 
man-hours and reduction of rejects through on Broad Street. Will you please notify one This is Your Page, 
more complete control of processes of the officers if you like it or if you don't s 
Because of experience gained in service like it. Society Members! 
rendered the Government in Specification We had 42 for dinner and about 15 more 
Board meetings involving changes and sim- came in afterwards at our November meet- So see to it that your Secretary or 
plifications, Mr. O’Brien was able to report ing. Ed Roth, of Tidewater, won the door Publicity Chairman uses a piece of 
with optimism on the War of Production. A _ prize, a kit of small instrument tools. Those it every month—as we have been 
prediction of things to come covered the Tidewater boys must know good tools, for urging them to do. Instrument soci- 
number of men to be in the armed forces Ed said: “They’ll be snitched by eight in eties can help in the War Effort as 
during the coming year and the correspond- the morning.” societies, in addition to the fact that 
ingly larger number of civilians needed for Mr. Peters’ talk on “Automatic Control most members belong to 
maintaining these forces at highest effi- of Industrial Processes” was very interest- 
ciency. A plea was made for coéperation in ing. After discussing the differences between The 10% Club 


the program for shifting of man power to on-and-off, proportional, and _ proportional- 














INSTRUMENT SOCIETIES CALENDAR* 


CITY PLACE SPEAKER SUBJECT SOCIETY SECRETARY 
Atlanta Dec. Blue Flame Room, Open Discussion Georgia Society for D. D. Beach, P. O Box 4569, 
— Measurement & Control Atlanta, Ga 
Gas Light Cc 
Baltimore Baltimore Industrial Instru- Fred Pullen, Bethlehem Steel Co., 
mentation Society Sparrows Point, Md 





Flaw Detection: W. E. Thomas (Magnaflux), F.O. Chicago Society for Carl Hope, 2626 W. 31st Blvd., 
Fisher (Magnetic Analysis Corp.), G. A. Russ Measurement & Control Chicago, Ill 
(C.$. Gordon Co.). Tech. Chairman W. W. Ka 


Chicago : St. Clair Hotel 


Hartford ; Auditorium, Hartfc I linton V L, Screw Thread Hartford Society for Stephen J. Zelle, Whitney Chain & 
Electric Light Ce hnson Gage C Gaging Measurement & Control Mfg. Co., Hartford, Conn 


Newark Pub. Service Term’! Society for Measurement R. F. Robey, 409 Orange Ave., 
rest’t, 80 Park P & Control (N.J.) Cranford, N. J. ° 


New York New York Society for Marvin Fromm, 394 Second Ave., 
Measurement & Control New York City 
Philadelphia Dec. ngineers’ Clu f i 1 Stability of Philadelphia Society W. D. Young, c/o Engineers’ Club 
lard Thermocouples for Instrumentation Philadelphia 
Pittsburgh American Society for L. M. Susany, c/o Carnegie Institute, 
Measurement & Control 4400 Forbes St., Pittsburgh 


*Meetings begim at 8 P.M., Dinner served at 6:30 P.M where meeting is held in a hotel or club 
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These Testing and Measuring Instrumenis 
are accurate, versatile, easy to operate 





NEW FREQUENCY 
STANDARDS ASSEMBLY 





\N 








This new instrument measures frequencies 


rapidly and with extreme precision. It has 
all the advantages of the larger, heavier, 
more costly assemblies, plus features found 
in no other instrument. Rightness of the 
design has been demonstrated through sev- 
eral years use by Western Electric in the 
manufacture of radio and allied equipment. 


FREQUENCY STANDARD AND HAR- 
MONIC GENERATOR (lower panel ): 
Generates stable and accurate signals. either 
harmonically rich or sinusoidal. With an 
oscillator assembly providing a 100 ke 
frequency, the output gives fundamental 
frequencies of 100,50, 20 and 10 ke. Harmonic 
output may be used to the 1000th harmonic. 
Accuracy is better than | part per million 
over long periods without the use of any 
temperature controls. 

REFERENCE FREQUENCY AND 
HETERODY NE UNIT (center panel): 
Provides a crystal controlled oscillator cir- 
cuit, plus modulator and amplifiers. Eight 
crystals can be plugged into the instrument, 
providing fundamental frequencies from 
2 to 10 megacycles. 

FREQUENCY INDICATOR UNIT (upper 
panel): Gives a direct reading of the fre- 
quency of the input signal from 0 to 100,000 
c.p.s. Frequency is read on a large illumin- 
ated scale having five ranges. 

Seven features you'll like: 

¢ High stability without temperature control 
*High frequency operating range 

¢ Either harmonic or sine wave output 

¢ Multi-vibrator gives four fundamental out- 

put frequencies 

¢ Built-in audio frequency modulator 
Small size—28" x 21” x 15" 


¢ Portable—weighs only 150 pounds 
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MADE BY WESTE 
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RA-330 and RA-33]1 
Sound Level Meters 


If your work entails measurement of overall 
sound levels here is the instrument you 
need. RA-330 is powered from self-contained 
batteries—may be used anywhere. RA-33 
operates on alternating current. Either 
model weighs but 22 pounds, measures 12" 


Qu 


x 8’ x 11” and meets all requirements of 


the American Standards Association. 
These instruments have built-in calibra- 
tion to keep them accurate at all times. 
Stabilized feedback is employed in the 
amplifier for greater accuracy. The meter 
is simple and fool-proof. With a little train- 
ing,anyone can operate it. The microphone 
is a Western Electric 633A non-directional 
moving coil type, used widely in radio 
broadcasting. With all these features, the 
cost is unusually low. Write for bulletin 


SP-155 for further information. 
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RA-281 Recording 
Sound Frequency Analyzer 


Here is the only instrument designed to 
give an accurate analysis and permanent 
record of sound and vibration frequencies 
It divides any sound or vibration within 
its range into frequency components and 
simultaneously records the intensity of each 
frequency on a special paper chart. 

In the analyzer, a drive motor sweeps 
the dial through the frequency range of |0) 
to 9500 ¢.p.s. asa narrow band quartz crystal 
filter selects only the frequency through 
which the dial is passing. The linear decibe! 
chartisdrawn in the recorder byan accurate 
stylus, clutch and drive system of special 
design, 

A Western Electric 630A dynamic 
microphone (or a vibration pick-up), a 
synchronous sweep drive motor of appr‘ 
priate speed and a carrying case for aux 
aries complete the equipment. Write | 
bulletin SP-156 for complete descripti 


and specifications. 


Electrical Research Products Division 
Western Electric Company 


INCORPORATED 


76 VARICK STREET, NEW YORK, N. Y. 
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Instruments cu: MAGAZINE OF 


MEASUREMENT and CONTROL 


parT TWO-"THE 1942 INSTRUMENTS INDEX 





More Than a Directory 


NONTAINING the answers to 99% of the in- 

J quiries which Instruments receives from sub- 
scribers, this Supplement places at your instant 
command a wealth of information. 


The Index Section—“Who makes what”’—is the 
most important. Anyone who wants to know where 
he cag: #uy.or secure information on a certain prod- 
uct “iI feel the product properly indexed and 
cross-indexei, and under it the names of the manu- 
facturers of this equipment and manufacturers’ 
sole representatives. 


Indexing System. Products are indexed under the 
main word. In cases where a name is ambiguous, 
or where the item is known under two or more 
names, companies making such devices are listed 
under one heading and cross-references inserted 
under the other headings. 


; 


Specific Terms. You never are in need of “a gage” 
but of some particular kind of gage. Therefore we 
do not list manufacturers under broad general des- 
ignations. For example, we do not list any names 
under the main heading “Meters” but we give the 
sources of supply for numerous classes and types 
of meters. Moreover, we do not list any names un- 
der “Meters, Liquid” alone, but we give under 
proper subheads the sources of supply for the class 
and type of liquid meter you may need. 


Correctness of Headings. As explained above, main 
headings and subheads are technically correct. A 
few are not scientifically correct: they are names 
in common usage, recognized for the convenience 
of the majority. 


Correctness of Listings. We have endeavored to list 
no firm names under specific headings unless the 
instruments made by such firms belong there by 
virtue of their design and construction. 

For example, instruments called “colorimeters” but which 
cannot yield color specifications, belong under Color Com- 
parators, Color Matchers, etc. 

Also, an instrument called the “Integrating —————”’ or 
“Totalizing — —’ may be nothing but a counting type, 
belonging under the subhead ‘‘Counting.” 





This we have done in relatively few cases, for it 
amounts to censoring the data sent to us. As a rule, 


we had to take the company’s word that it could 
supply the product in question. 


Completeness. More than 1200 manufacturers 
were canvassed in the last four months. Those that 
did not answer our first letter after one month re- 
ceived a second one. Again, a third letter was sent 
to nonresponders at the end of the second month. 
In the last few weeks we even sent representatives 


CONTENTS 

1. Index to Instruments and Apparatus. In this section, prod- 
ucts are listed alphabetically. Under each heading appear 
the names of the manufacturers of this equipment (and of 
the sole representatives of such manufacturers). Pages 6-76. 

2. List of the Laboratory Supply Houses. Under the heading 
“Apparatus, Laboratory,” on page 8, are listed companies 
specializing in laboratory supplies, equipment, instruments 
and apparatus. 

3. Directory of Manufacturers and sole representatives, with 
complete addresses and brief descriptions. Pages 82-91. 

4. Books of Interest to Instrument Men, will be a new annual 
feature. Pages 77-81. 

5. Manufacturers’ Literature. New literature pertaining to 
Instrumentation. Pages 95-98. 

6. Index to Advertisers in this Section. Page 92. 

7. Annual Index to Articles and Authors in Instruments, Vol- 
ume 14, 1942. Pages 93-94. 


to call on manufacturers. Therefore, the omission 
of any manufacturer’s name under any heading is 
due to the negligence of someone in his own organ- 
ization. 
Every effort has been made to restrict the names in the 
Index Section to (1) the actual manufacturers and (2) the 
sole authorized sales agencies. On the other hand, when 
ever you desire to order at one time a variety of equipment, 
made by different firms, you may find it most convenient to 
get in touch with a recognized, competent, “laboratory sup- 
ply house.” These houses are listed under “Apparatus, Lab 
oratory,” on page 8. 
Instruments’ Further Service. This Index contains the an- 
swers to only 99% of your inquiries. If you cannot find 
the product or the name you want, communicate with the 
Information Section, Instruments Publishing Co., 1117 
Wolfendale St., Pittsburgh, and every effort will be made 
to furnish the information promptly. 
Suggestions. We shall appreciate suggestions regarding: 
1. Headings not at present found in this Index whic] 
should be there, 

2. Firms listed erroneously, and 

3. Other inaccuracies which may have crept in despite al 
precautions. 
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RIEHLE 


A merican 


Name 
Address 


City 





TESTING MACHINE DIV. 
Machine and Meta/s Inc. 
East Moline, Ilinois 


FILL IN... MAIL TODAY: 
RIEHLE TESTING MACHINE DIV 
East Moline, Illinois 


tS Send me latest FACTS on Rie hle Univ ersal Hydraulic. 


a Also literature on 


Brinell Machine 0 


ONLY 





| hese new Riehle Universal 


Hydraulic Testing Machines embody the most 
advanced hydraulic measuring and loading 
Ideal for both production or routine 
tests as well as the finest research work. Get 
the FACTS—send in the coupon below! 





Riehle Impact Tester a Riehle 
Vickers Hardness Tester O 


State 




















RIEHLE 


INIVERSAL HYDRAULIC 
offers you ALL these desirable features 


PENDULUM INDICATOR unexcelled for 

accuracy, simplicity and ruggedness. 

ORIGINAL ACCURACY maintained 

throughout service life of machine. No 

springs. 

5 SCALE RANGES on pendulum indica- 

lor---at no extra cost. 

345 INCH (28 feet) INDICATING 

SCALE 

CONSTANT SPEED regardless of load or 

temperature of oil. 

ONLY 1 HANDWHEEL. Single turn 

changes from highest speed forward to high- 
s 9 F § 


est speed reverse. 


— SS SS Oe 
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| Split-second “Decisions rest 
’ soundly on Peonmeer 
split-thousandth Peectstor 


<< Fast maneuvering aloft calls for fast thinking, 
and for unquestioning reliance upon the truth of 
instrument indications. 

Flying attitude, direction, altitude, speed and 
engine Output must never be matters of doubt, 
when a man has to think swiftly and soundly to 
keep on living. 

This fact is the reason that Pioneer pays more 
for Precision than for any other attribute or part 
of any Pioneer Instrument. 


GO! 
Pilots in every sky of the world, PS Wg, 
~ 
approve of this policy whole-heart- 5 re. 









© 
Pioneer Aircraft Instruments ry 
serve almost every function of erence for Pioneer Instruments. Em e+ 
flight, navigation and mechanical 


ec anne PIONEER INSTRUMENT 


constantly being augmented by 


new developments, designed to DIVISION OF BENDIX AVIATION CORPORATION 


meet the ever-growing needs of 


commercial and combat flying BENDIX, NEW JERSEY, U.S.A. 


edly, as demonstrated by their pret- by 
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RELAYS — Quick and delayed 
action types, for A.C. and D.C. 
circuits, any voltage, any contact 


combination. 


STEPPING SWITCHES — 
Electro magnetic multicontact 
switches for automatic selection of 


electrical circuits. 


SWITCHING KEYS — A va- 
riety of locking and nonlocking 
types in any desired contact com- 


binations. 





If your products call for the use of relays, stepping switches or 
other electrical control devices, you can make them better prod- 


ucts by specifying Automatic Electric controls. 


There's a reason. In every Automatic Electric remote control 
device lies the same engineering skill that gave telephony the 
automatic dial telephone; and with this skill is the experience 
gained in over 50 years of design and manufacture of communi- 
cation and control systems. That means long working life, de- 


pendability, and accuracy. 


WRITE FOR CATALOG 


We invite inquiries for these devices, and in most cases are able 
to supply them for use in products important to the war effort. 
Our catalog bulges with information and engineering data you 


will want to have. Write for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. VAN BUREN STREET, CHICAGO, ILL. 


AUTOMATIC — 


RELAY MAKERS SINCE 1898 


CLAROSTAT 


now has it or can 


make it for you 


* Look over the Clarostat loose-leaf data 
sheets listing the most extensive line of stand- 
ard controls and resistors. A set is yours for 
the asking. Nine times out of ten you'll find 
just the item you need. And the tenth time 
we'll be glad to develop the very special item 
you may need. For example: 


Here’s an intricate winding 
job (A) called for by a non- 
linear change in the rotation 
of a rheostat. Note intricate 
notched or stepped windings. 
Clarostat’s special winding ma- 
chines make such difficult jobs 
feastbe. %* Cuiarostat makes 
precision resistors (B) to any 
tolerances, in any type. * 
Flexible resistors (C) include 
Glasohms with fibre-glass 
cores and braided coverings. 
Choice of terminals. * Ac- 


curate resistors for instruments 
are made in any required form, 
such as this square ceramic 
tube (D) with enamel-insul- 
ated resistor. for airplane fuel 
gauges. * Wire-wound molded 
and metal-clad resistors (E) 
are made in any length, taps, 
terminals. * Inorganic-cement- 
coated power resistors are 
availzble in round and flat (F) 
types, inductive or non-induc- 
tive, any mountings, taps, ter- 
minals. 


Send Your Problem... 


% If it cam be met with standard items, we'll tell you 
so. If you require special resistors or controls, we'll 
develop them for you. Engineering coll-bora*ion, speci- 
fications, quotations, samples, cheerfully submitted to 
responsible parties. 


— mn = 


. LA toh wy- hg Manufacts ung Came 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U.S.A. 


® OFFICES IN PRINCIPAL CITIES © 
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‘Tuese Butcetins 


will help you Improve your processing 





BRISTOL 


THERM OMETERS 


Describing the complete line of Bristol's 

Controllers and Recorders, they will be 

of service to you in ending waste, cutting 

costs, and conducting your processing 

profitably. Free on request. Write for 
your copies today! 


THE BRISTOL COMPANY, WATERBURY, CONN 
Branch Offices in Principal C 


BRISTOL'S 


Trade Mark Reg. U.S 
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ABRASION to AMMONIA 


lute Pres- 
ABSORPTIOMETERS 
Brabender Corp 
ACCELEROMETCRS 


AIRCRAFT NAVIGATION 


Brash Gevelonment. Ci AL INSTRUMENTS 
( ridge Inst. C ' 
mmercial Eng. Lab I , nt \ 
Cra & { 1 rir ‘ 
‘ { { 
( ‘CA M I 
Heiland Researct S I ‘ 
4 > t ! \ ‘ 
Kollsman Inst. Co t ‘ ne 
y Westir Elec. & Mfg 
Thwing-Atbert Inst Co Weston Elec inst. Corp 
ACIDIMETERS ( Le jt 
Eimer & Amend AIRCRAFT POWER 
PLANT INSTRUMENTS 
« ¢ 


Rubicon Co 

Ruehfel Co 

Tagliabue Mfg. Co 
Thwing-Albert Inst. Co 
Uehling Instrument Co 


Cc ambridae Inst. Co. 
De Jur-Amsco Corp. 
I ni Cor 


Ger I { 


a Cor 
ACOUSTIMETERS See se We 1 Ce 
Sound Level Meters Kenyon Instrument Cx 
ACUATORS, Hydraulic Kollisman Inst Co 
Hydraulic Controls r ‘ 
Le E Cc 
AEROGRAPHS solar re Keg ns 
} ] Pioneer Instrument Ct 
AEROMETERS R ante t. ( 
jez & Sons : Roller-Smith Co. 
AIR ANALYSIS APPA Thwing-Albert Inst. Co 
RATUS (See Gas Ana U. S. Gauge Co 
lyzers, Air) Westing se Elec. & Mfg 
AIRCRAFT FLIGHT Weston Elec. Inst Corp 
ANALYZERS Wir w 
R 


AIRCRAFT NAVIGATION AIR DISTANCE, Indicators 


AL INSTRUMENTS ‘ & Recorders 
A \ ‘ Jaeger Watch ¢ 


ausch & Lomb O; AIR FLOW METERS (See 
leit N: a iunas Wa ch Flowmeters, Air) 
Fischer & earter AIR METERS (See Gas 
Meters, Positive) 
General Ele Co AIRSPEED INDICATORS 
W. & L. I (See also Aircraft) 
Hat way Ir ( Amer n Askania ¢ 
Hickok Elec. Inst. Co Fuess Sas 
Impact Register ena Testing Labs 
J W h « rer Watch Co 
Kenyon I nt a oles Inst. Co. 
Kolisman Inst. Co Meriam Co. 
Mac! & Sor Pioneer Instrumext C« 
Mannir M &M Schwien Engg Co” 
Moisture Register Co U. S. Gauge Co. 
Cont'd Zernickow Co 


PRECISION AIRCRAFT INSTRUMENTS 





ACCELEROMETERS 
AIR SPEED INDICATORS 
ALTIMETERS 
CLIMB INDICATORS 
COMPASSES 
DIRECTION INDICATORS 
DRAG CUP MOTORS 
ELECTRIC TACHOMETERS 
FUEL PRESSURE GAGES 
ICE WARNING INDICATORS 
MANIFOLD PRESSURE GAGES 
OIL PRESSURE GAGES 
PITOT-STATIC TUBES 
PRESSURE WARNING UNITS 
SENSITIVE ALTIMETERS 
STATION BAROMETERS 
SUCTION GAGES 
TACHOMETERS 
TELEGON REMOTE INDICATORS 
THERMOMETERS 
VERTICAL SPEED INDICATORS 








KOLLSMAN INSTRUMENT DIVISION 
# SQUARE J) COMPANY 


80-08 FORTY-FIFTH AVENUE, ELMHURST, N.Y. 





ABRASION meyer e e oe Re ng 
See esters brasi ocall Co 
ABSOLUTE PRESSURE Bristol Co 

INDIC a de (See Cambridge Inst 


AIRSPEED INDICATOR ALIDADES (See Surveying 





TESTERS Instruments 
Amthor Test. Inst. Co ALKALIMETERS 
W ( Ace Glass li 
I ieer J] ment ¢ Central Scientific Co 
ALARMS, Carbon  Bisul- yen & Amend 
phide her S UX 
& Nevir Semen Elec Co. 
ALARMS, Carbon Monoxide, > , | an <a 
Combustible Gas, etc. Rubicon Co. 
Mine Satety Appliances Ruehfel Co. 
ALARMS, High, low water Specialty Glass ¢ 
(See Alarms, Liquid Tagliabue Mfg. Co 
Level) ALTIMETERS (See Barom 
see 5 > eters, Altitude) 
ee, hitreeen Sel- ni vimeTER TESTERS 
P nell & Neviz Amthor Test. Inst. Co. 
Davis Emergen Equit Fuess, Inc 
W ‘ Ltd. Kenyon Instrument Co 
; Pioneer Instrument Co 
ALARMS, Inflammable Gas ALTITUDE BAROMETERS 
Bristol Co. (See Barometers, Alti- 
Davis Em¢ aC tude) 
Engineering Ls ibs., Inc AMMETERS, Contact-mak- 
Johnson-Williams, Ltd ing 
Leeds & Northrup Co. Esterline-Angus Co. 
Mine Safety Appliances General Electric Co. 
Viking Instruments, Inc Hickok Electrical Inst. 
Wheelco Instruments Co. Reliance Instrument Co 
bar pore Liquid Level Roller-Smith Co 
ll Ce Weston Electrical Inst. 
A i ntrol Co AMMETERS, Indicating 
Bailey Meter £0. Burton-Rogers Co. 
Bir D Cambridge Inst. Co. 
r 4 G ge ( Columbia Elec. Mfg 
Brown Inst. Co. De Jur-Amsco Corp. 
( Hummer, Inc Electric Auto-Lite 
Inferno ¢ Engelhard, Chas. 
Lumenite Electric Co Ferranti Electric, Inc. 
aa -Neilan Regulator General Elec. Co. 
Mc ir Mfg. ¢ Hickok Elec. Inst. Co. 
M D nnell & Miller Lundquist Tool & Mfg. 
M da‘ Niagara Electrical Inst. 
Minneapolis- Honeywell Norton Electrical Inst 
Morey & Jones, Ltd. Precision Apparatus Corp. 
Reliance Gauge Column Radio City Products Co 
Republic Flow Meters Co. Rawson Elec. Inst. Co. 
Tagliabue Mfg. Co. Reliance Instrument Co. 
Taylor Instrument Cos. Rochester Mfg. Co. 
United Cinephone Corp Reller- Peng Co. 


Wheelco Instr ements Co. 
Wright-Austin Ce ! Electric Co. 
Yarnall-Warning Co rm-Electric Meters 
ALARMS, SMOKE (See Tripiett Electrical Inst. 
Smoke Density Indica- Weich Mfg. Co 
tors) (Cont’d) 


AMMETERS 


—and instruments for all 
electrical measurement 


Research Inst. 








All the types, sizes, ranges and oper- 
ating specifications for laboratory, 
switchboard and maintenance require- 
ments ... including the AC Clamp- 
Ammeter which permits quick current 
measurements without disturbing cir- 
cuits under test. Bulletins available. 
Weston Electrical Instrument Cor- 
poration, 591 Frelinghuysen Avenue, 
Newark, New Jersey. 


ESTON 


WSTIUMECHES 


For addresses, see pages 82-91 





. vectna = Chas 


Seoccas Elec” Co 
Leeds & North: Cc 
Roller-Smith Co 


AMMETERS, Indicating Tapiiahue tie. ( 


ngehouse ] Mfg 
Westit ise Elec. & Mfg. AMMETERS, Split 
Weston Elec. Inst. Cerp. ( E] . 
Wheelco Inst. Co. i i 7 
Winslow Co. HD El Etec. ¢ 

AMMETERS, Microamme- N nf 
n ter a R Co Roller-Smith Co 
eckne~ a8 Ts R ron Co 

raat Inst. Se. ame on i 
ty reng Weston Elec. Inst " 
De ies Amsco Cory 
Engethz rd Chas AMMETERS, Surg est 
General Elec. Co. General Elec. Co. 
Hickok Elec. Inst. Co. 
Pfaltz & Bauer, Inc AMMETERS, Thermionic 
Radio City Products Co Victor J. Andrew 
RCA Manufacturing Co. General Radio Co. 


Rawson Elec. Inst. Co. 


Roller-Smith Co. AMMETERS. Therm 


American Elec. Sales Ce 





ea Pca amet Cambridge Inst. Co 
Supreme Instroments General Elec. Co. 
eon Mfg. Co. Hickok Elec. Inst. Co, 
Triplett Electrical Inst. oe pee og Inst. Co, 
Triumph Mfg. Co. ots “a ee 
Westinghouse Elec. & Mfg Therm-El ~ sig Rat 
herm-Electric Meters 
nes Eis. ton. Corp. Triplett Electrical Inst 
Wheelco Inst. Co. Westinghouse Elec. & Mfe 
Winslow Co. ee ee aes ae 
AMMETERS, Milliammeters Weston Elec. Inst. Corp 
ery = AMMETERS, Zero- Resist 
Burton- Rogers Co ence 
Cambridge Inst. Co. Hickok Elec. Inst. Co 
Clough-Brengle Co Sensitive Research Inst 
De Jur-Amsco Corp. ‘ 
Engelhard, Chas. AMMONIA ANALYZERS 
Esterline- Angus Co (See Gas Analyzers, 
General Elec. Co. Ammonia) 





Hickok Elec. Inst. Co. 
Lundquist Tool & Mfg AMMONIA CONTROL 


Norton Electrical Inst EQUIPMENT 

Precision Apparatus Corp Arca Regulators, Ir 

Radio City Products Co Bailey Meter Co. LET 
Rawson Elec. Inst. Co. Cash Co 

RCA Manufacturing Co Everson Mfg. Co. SO! 
Roller-Smith Co. Fischer & Porter 

Sensitive Research Inst Frick Co 

Simpson Elec. Co, Hoke, Inc. PRC 
Supreme Inst. Corp Marsh Corp., Jas. P 

Tagliabue Mfg. Co. McAlear Mfg. Co FO] 
Triplett Electrical Inst. Mercoid Corp 

Weich Mfg. Co. Philadelphia Thermo. Co FRE 
Westinghouse Elec. & Mfg Refrigerating Spec. Co 

Weston Elec. Inst. Corp. Tagliabue Mfg. Co. 

Wheeico Inst. Co. Taylor Inst. Cos 

Winslow Co. Wallace & Tiernan Prods 





Keep ’Em Flying 





AIRCRAFT 
INSTRUMENTS 


Thermocouples, lead wires, and acces 





sories to Army, Navy, or commercia 


specifications. 


Cylinder head temperature indicators 


Other instruments to specifications. 








THE WINSLOW COMPANY 


INCORPORATED 
9 Liberty Street, Newark, N. 


















LET L&R ENGINEERS 
SOLVE YOUR CLEANING 
PROBLEMS, TOO. WRITE 
FOR INFORMATION AND 
FREE DEMONSTRATION. 


PERFECT CLEANING 


OF AIRCRAFT AND ALLIED 


mat 


L‘R 


to clean CLEAN the instruments and equipment they handle. £ 


The applications of L&R Machines are unlimited. There's 
a machine to tackle any cleaning problem. 
cleaned and dried thoroughly of grease, 
discoloration, in continuous operation, without causing rust, 
corrosion or removal of metal. 


L&R MANUFACTURING COMPANY 


© 54 CLINTON STREET 


LGR is the originator and world’s largest mans 


INSTRUMENTS 


INDUSTRIAL CLEANING MACHINES 
CLEANING & RINSING SOLUTIONS 


Today, L&R Industrial Cleaning Machines and Solutions, | 
with an unequalled background in the watch repairing field 
‘over 10,000 machines in daily use}, are being used in ever- 
increasing numbers by technicians, engineers and craftsmen | 











Parts are 
grime and 






NEWARK, NEW JERSEY 


tacturer of 
machines and solutrons 





nstrument and watch Cleaning 



































ROLLER-SMITH 


Makes Instruments 


Of All Types for All Purposes 
INDICATING and GRAPHIC 


Also 
@ Air and Oil Circuit Breakers 


@ Instrument and Control Switches 








® Metal Enclosed Switchgear 
@ Switchboards 


2 Relays 


Send for Catalogs 






y SETHLEHEM 
PENNA. 
Cities in U.S. and Canada 









n THE 1 





TRUMENTS 














WRITE FOR OUR R ELECTRICAL INSTRUMENT CATALOG, 
Including-—Ammeters, Voltmeters, Galvanometers, Ohm- 
meters, Wattmeters, Switchboard Meters, Rheostats, 
Resistance Boxes, etc. 


W. M. WELCH SCIENTIFIC COMPANY 


5 SEDGWICK STREET Established 1880 CHICAGO, ILL.. US 
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AMPEREHOUR METERS to APPARATUS, Laboratory 


For Accurate 
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CAMBRIDGE GAS ANALYZERS 


. Continuous Records No Chemicals ... No Intermittent Sam pli) 


SINGLE — MULTI-POINT RECORDS | Several constituents of a gas may be measured sin 


taneously continuously recorded on 1 ch; 


LABOR SAVING {| Eliminates time consuming, intermittent, slow and expensive manual 
{ y ‘ 


a analysis Completely automatic minimum attentic 


Simple. No moving parts in Cambridge analysis 


DEPENDABLE ine ae 


{ i they utilize the thermal conductivity principle of gas analy 


For determination of: - 
@ DISSOLVED O» and H»; OXYGEN and CO»; etc., etc. may |} 


@ OXYGEN in fi il y ! n furnac simultaneously determined and continually recorded on one chay 
with a Cambridge Multi-Point Unit. Send us details of your prol 
@ DISSOLVED OXYGEN i: feed water. Als lem, to obtain our recommendations 
' ewagt ition ar n ni 


@ HYDROGEN in stear 


@ CARBON DIOXIDE in flue ga 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 


3732 Grand Central Terminal, N. Y. C. 


@ CARBON MONOXIDE, NITROGEN, ARGON, Etc 


INQUIRIES FOR SPECIAL APPLICATIONS INVITED 





AMPEREHOUR METERS AMPLIFIERS, Radio Fre- ANALYZERS, Industr 


Economy |} Devices quency Power 

Landis & Gyr, Inc Andrew, Victor J Elec. Facilities, tne. 

Sangan Electr Co Ferris Inst. Corp. Westinghouse Elec, & 
& Mfg Geophysical Inst. Co Weston Elec. Inst 


Heiland Research 
MeFarlin Co 


W ne } 
AMPLIFIERS. A-c 
( 


Amplif ANALYZERS, Radio 


ial ANEMOMETERS, Mechani- APPARATUS, Laboratory 
c 


al. (Cont'd 
American Inst. Co. 

Mfg Dietzgen Co 
Friez & Sons 


Ruffalo Appars 
Burrell Tech. Supply Co. 


atus Corp 


Calkins Co 
_ Fuess Inc Callahan & Co 
Set Geophysical Inst. Co. Calta Glass Works 


G. M. Mfg. Co 


entific Co 


I r Design Corp Measurements Corp. Aerovox Corp. J Cambosco§ Sci 

Flectronic Lat Raytheon Mig. Co. Burton Rogers Co Green, Henry J : Cargille, R. P. 

General Radio Co RCA Manufacturing Co Clough serine oe Noe eae Co Central Scientific Co 

H I Research Corp Nemler Co., Ltd pee an oP wenirel «& Esser CO Chemical Rubber Co 

MeFarlir ( Ty umph Mfc Co Electronic Design Corp Mine Safety App. Co. Chicago apparatus Co 

Raytheon Mfg. Co ANALYZERS, Chemical — — ay 1 Co. Mico Instrument Co Chicago Sur gical 

RCA’Manutariuring Go. "” Gompoation.. Recoraing nck Hlverrcal In ieker tne 0. Encinnath eentie Co 
darson Elec. Co > : ° aflin Co. 

Aiaia sabe in Apnlied Research Labs Radio City Products Co Taylor Inst Cos. Clay-Adams Co 

United Cinephone Corp Cambridge Instrument Ravtheon Mfq. Co White Co. Inc Clough-Brengle Co 

United Transformer Coleman Electric Co RCA Manufacturing Co Willson Products. Inc Conant, George H 
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APPARATUS, Laboratory 


(Cont'd) 
Gaertner Scientific Corp. 
General Biological Supply 
General Radio Co 
Gerrish-Padgett Corp 
Gilmore Drug Co 
G-M Labs. 
Goetze Niemer Co 
Gotham Scientific Ce 
Greene Bros., Inc 
jreiner, Inc., Emil 
Griner Co., A. J. 
Hausser & Son 
Heil Corp 
Hoke, Inc. 
Howe & French Ine 
Humboldt Mfg. Cc 





Waugh Labs 
AMPLIFIERS. Audio Fre- 
quency (See Audio-Fre- 
quency Equ pment) 
AMPLIFIEFS, Commercial 
Frequency 


} ronic Design Corp 
General Radio Co. 
MeFarlin € 


Raytheon Mfg. Co. 

Televiso Co 

Tnited Cinenhone Cory 

United Transformer Corp 
AMPLIFIERS. D-c. 

Am] r ¢ 

Electro-Medical Lab 

Ele t Design ¢ 

Flectror Lah 

General Elec. Co 

General Radio Co 

McFarlin C 

Raytheon Mfg. Co 

RK e Rad Researct 


Dietert Co.. Harry W. 
Fisher Scientific Co. Supreme Instruments 
Friez & Sons Triplett Elec. Inst. Co. 
Industrial Instruments Triumph Mfe. Co 
Leeds & Nor‘hrup Co. United Ch cea ie 
Machlett & Son, E men Smee Corp 
Metals Research Appa Webber Co., Earl 

Weston Elec. Inst. Corp 


Mine Safety Annliances 
National Technical Labs. ANALYZERS. Sound 
Amperite Corp 


Rubicon Co 
Cloueh-Brengle Co 


ANGULAR MOMENTUM Curtin & Co 
DEMONSTRATOR Daigger & Co 

Eastern Science Co. Daven Company 
Mieo Instrument Co Demuth Glass Works 

APPARATUS. Laboratory Denver Fire Clay Co 
Aloe Co., A. § Doerr Glass Co. 
American Elec. Sales Co. Eastern Scientific Co 
American Indicator Paper Fherbach & Sons 
American Inst. Co. Eimer & Amend 
American Meter Co Elec. Facilities Inc. 
Atlas Electric Devices 
Baird Assoriates 


Simpson Elec. Co 
International Bus 


Koch & Co 
Laboratory Const 


LaPine & Co 
Sargent & Co., E. H 


Scientific Glass Ant Empire Lab. Supply 


Tagliabue Mfg Co.. C. J. Electrical Research Prod Bausch & Lomb Opt. Ervin Co Machlett & Son 
T’'nited Cinephone Corp Electronic Design Corp Becker, Joseph Fassett Co., Ine Mahady Co 
ANALYZERS, Gas Compo- Gaertner Scientific Corp Berge, J. & H Federal Pneumatic Sys Maris Co., John M 
sition. Recording & In- General Etec. Co. Rest Scientific Glass Ferner Co ‘ : 


“Kes Joster- 
dicating Mc Ke son- Doster 


(See Gas Analyzers) 
ANALYZERS, Ignition Sys- 


General Radio Co. Biological Supply Co 

Hickok Elec. tnst. Co. Roekel & Co 

Televiso Co. Boorton Radio Corp. 

— ted Cinephone Corp a Fisher Sclentifie Co 

estinghouse Fle » at 
ng e Elec. & Mfg wraith -irnecit Wideiaen Fredericks, George E. 

ANEMOMETERS, Hot-wire Buehler Adolnh I Freed, J 9 \ielvin 
Friez & Sons (Cont'd) (Cont’d) 


Ferris Inst. Corp. 
Fischer & Porter 
Fish-Schurman Co. 





tem 
Hickok Electrical Inst 
Ily Ef Electrical Products 
Lar Phelps Corp 


National Scientitic 
Niehoff & Co., C. E { 


Cont’d 


Industrial-Scientifie Su 
Kansas City Lab. §S 
Kauffman-Lattimer ¢ 
Laboratory Materials 


Laboratory Specialties 


Electro-Medical Lab Levitt Ferguson Co 
Macalaster Bicknell ( 





Microchemical Service 
Mine & Smelter Sup 
Nashville Surgical Supply 





for testing 


up to 2500 F. 








Ask for new ® 
Burrell Catatag 
describing Bax, 

Muffle and Lube 


= Heat Treating 

Liypes Gf Laboratory Cement Sintering Insulation Proving | i ceremes| |) 
- - | 

H. 1. Fuenaces 


BURRELL 


Big Chamber 


4” wont” d/o” h. 


Some Suggested Uses 





= 


Technical Research Alumina I gnitions BURRELL 


Chemical Fusions 





Glaze Testing Tool Hardening 


College Work ® ® 25V 
« ° oe -@. 


TECHNICAL SUPPLY COMPANY |eae 


Ceramic Firing 











1936-42 Fifth Avenue Pittsburgh, Pa. 


















TT 
For addresses, see pages 82-9] 








His ear can hear the soundless song of steel 


Who ws this * Doctor of Applied Research”? He ts the symbol of 
he sfrrit of Waugh Laboratories... ready to bring you th 
fruits of his labor... to help you profit from some recent, 
highly important engineering findings in the field of forces. 
stresses, and vibrations. 


* * * 


WAUGH LABORATORIES announces the availability of 


its engineering field service and testing laboratory facilities 


lor stress determination and analysis. 


he staff engineers and several prominent consultants of 


Waugh Laboratories have been actively engaged for many 


years in the successful application of test methods and 


instruments to the solution of engineering problems. Their 


services may be procured on either a per diem or contract 


EO Ry Sa A 
got ee: GLE 


2 ne Ae oe ee Fe 
on Eade 


basis to assist in, supervise, or Cor 
tests, or in the design and construc 


] 
Abas 


In collaboration with Baldwin Southwa 

Baldwin Locomotive Works and General Electri Company, 
Waugh Laboratories makes available a complete line of test 
instruments and machines for the determination and analysis 
of stresses, and for the testing of materials. Instruments and 
machines may be purchased outright or they may be 

from Waugh Laboratones for specific tests. Engineering field 
service and laboratory fac ilities Vv ill be furnished by Waugh 


Laboratories. 


Information and literature describing specific facilities 


thei application to individual industries may be 


by writing Nereus H. Roy, Director, at the address 














APPARATUS, 


APPARATUS, Laboratory to BALANCES, Jeweler’s 


CAMBRIDGE INSTRUMENTS 
FOR EXACTING PROFESSIONS AND INDUSTRIES 


VIBROGRAPHS, FLUXMETERS, GEOPHYSICAL SEISMOGRAPHS, AERO MIXTURE INDICATORS, EXHAUST GAS TESTERS. ELE 
TROMETERS, GALVANOMETERS, ELECTROCARDIOGRAPHS, and many other MECHANICAL AND ELECTRICAL INSTRUMEN 
OF PRECISION for use in science, medicine and industry. 


Cambridge invites your inquiries on any special instrument problems you may have. 


Pioneer Manufacturers of 
Precision Instruments 


APPARATUS, Laboratory 


\ 


\ \ 
\ ) 


et Ce Lief 


i , M4 ii 
I M In 
Parr Instrument Co. 

P & n¢ 

] at ~ entitl { ) 
R & Ber 
RCA Manufacturing Co. 
Refinery Supply Co. 

R r Inst. (« 


R n& ( 

Rn ca ipply 
rn D ( 

KR ‘ G 

K & Bow ( 
Sargent & ( 

s & « ny 

= ] } arm 

S G ADI 

s ] ( 

Scier s ‘ Cc 
Sodemann Heat & Power 
Sou 4 is « 
Spencer Lens Co 

Strand G \ 

S Scien. Supply 
= ' I 

Stoelting Cc a 

S M { 
Tagliabue Mfg. Co 
echr Products ¢ 

T ! Quinn Cory 
Thomas Co., Arthur H. 
Unive y A us Co 
V ] vl Co 
Wal & ( G T 
Ward N Science 


Waugh Laboratories 
Welch Mfg. Co 
Western Machinery C< 
Western Scientific Co 


Willia Brown & Earle 
Wood Lat Apparatus 
Yonkers La Supply Co 


APPARATUS, Laboratory, 


Fused Quartz 
Thermal Syndicate Ltd. 


Glass 
Ace Glass Ir 
American inst. Co 
Boe & Co 
Burrell Tech Supply 
Centr Scientific Co 
Cc} Apparatus Co 
( Adams ¢ 
f t rG Work 
Eimer & Amend 
Fischer & Porter 
Fish-Schurman Co 


} ( 
Ge B rica 

( Inst nt ¢ 
} G ( 

M ter Bicknell ¢ 
Mt tt & Sor 

M Serv 
Pf ck DB Ir 
Rr & | ld 
Refinery Supply 

R r Inst. ¢ 

R G D 1 
Ss I & { 

S ( Al 
< ce 
Spe yG Co 
Tagliabue Mfg. Co 


Thomas Co.. Arthur H 
Weich Mfg. Co 
W ns-Anderson Co 


Laboratory, 


AREA METERS (See Flow 


Meters, Area) 


ARTIFICIAL HORIZON 


(See also Aircraft) 
Eastern Science Cx 


ARTILLERY (See Ord- 


nance) 


ASPHALT PENETRATION 


NEEDLES (See Nee- 
dies, Asphalt Penetra- 
tion) 


ASPHALT TESTING AP.- 


PARATUS (See Test- 
ers, Asphalt) 


ASTRONOMICAL 


INSTRUMENTS 


American Askania Corp 
Am. Telescope Labs 
Clark & Son 

I ern Science ( 
Fecker, J 


.W 
Gaertner Scientific Corp 


M Instrument C¢ 
Perkin-Elmer Corp. 
Pioneer Instrument Co 
Taylor Inst. Cos. 
Tinsley Labs 

Carl Zeiss, Inc 
Warren-Knight Co 


ATTENUATORS 


Clarostat Mfg. Co. 
Daven Co. 

General Radio Co. 
Hickok Electrical Inst. 
International Resistance 
Leeds & Northrup 
Mallory & Co 
Measurements Corp 
Ohmite Mfg. Co. 

Remler Co 

Rowe Radio Research Lab 
Shallcross Mfg. Co. 


AUDIO-FREQUENCY 


EQUIPMENT 
Amplifier Co 
Ballantine Labs 
Boonton Radio Corp 
Clough-Brengle Co 
Electro-Medical Lab 
Electronic Design Corp 
General Radio Co. 
Geophysical Inst. Co. 
Heiland Research 
Hickok Elec. Inst. Co 
Lipman Engg. Co 
McFarlin Co 

Raytheon Mfg. Co. 
RCA Manufacturing Co 
Remler Co. Ltd 
Shallcross Mfg. Co 
Televiso Co. 
Thordarson Elec. Co 


T mph Mfg. Co 
United Cir me Cory 
United Transformer Cory 
Victor I nt 
United Sound Eng. Co 


United Transformer Corp 
Westinghouse Elec. & Mfg 


AUDIO-FREQUENCY OS- 


CILLATORS (See Os- 
cillators, Audio - Fre- 
quency) 


AUTO-COLLIMATORS 


American Inst. Co 
Clark & Sons 
Fecker, J. W 


Kolimorgen Optical Cc 
AUTOMATIC (See Con- 


troilers or Regulators) 


CAMBRIDGE INSTRUMENT CCO., INC. 
i i i i ii i i i i ii i i i i hi hi hh hh hh he i he i te dt bk 


AUTOMOTIVE SERVICE AZIMUTHINSTRUMENTS 


INSTRUMENTS Bliss & Co 
Bacharach Indus. Inst Eastern Science Co 


ee - Fecker, J. W. 
sear Mfg. Co Gaertner Scientific Corp 
surton-Rogers Co. Kern Co 


Cambridge Inst. Co Keuffel & Esser Co 


Clough-Brengle Co Negus, T. S. & J 
Eneeihard, Chas. 
Hays Corp. 

Hickok Elec. Inst. Co 


Warren-Knight Co 


Hy-Ef Electrical Prods control) 
Instrument Specialties C« BALANCES, Analytical 


Niehoff & Co 


Potter Co 


Ainsworth & Sons 

Akatos, Inc 

Rieker Inst. Co Central Scientific Co 

Ruth Glass Division : 4 
2 Exact Weight Scale 

Westinghouse Elec. & Mfg Fisher Scientific Co. 

Weston Elec. Inst. Corp. (Cont'd) 


Kollmorgen Optical Co 
5 D 


Pioneer Instrument Co. 


BALANCES (See also ob- 
ject of measurement and 


Becker Inc., Christian 


Chicago Apparatus Co 


3732 GRAND CENTRAL TERMIN 
NEW YORK, N. Y. 


BALANCES, Analytical BALANCES, Automatic 
Cont’d) Recording 
Heusse: Instrument Roller-Smith Co. 


<n ag BALANCES, Bultic 
cro cal Service Becker Inc Christ 
Pfaltz & Bauer, Inc Exact Weight S an 
Seederer-Kohlbusch, Inc aateren + ened 
Suter, Alfred Anti” ¥ At ne 
Thomas Co., Arthur H. nese — Co 
Torsion Balance Co. Voland é oom ' 
Troemner, Henry eran ons, U1 
Voland & Sons, Inc. BALANCES, Gas Density 
BALANCES, Assay Central Scientific Co 
a gi > & Sons Refinery Supply Co 
ecker Inc., Christian 
Central Scientific Co. ae one age 
Chicago Apparatus Co Chicag ) yeoman: , 
: cago Apparatus (<¢ 
Exact Weight Scale Seederer-Kohlbusch, Inc 


Heusser Instrument 

Keller Mfg. Co. BALANCES, Jewelers 
Roller-Smith Co. Becker Inc., Christian 
Seederer-Kohlbusch, Inc Seederer-Kohlbusch, Ine 
Torsion Balance Co. Torsion Balance Co. 
Troemner. Henry Troemner, Henry 
Voland & Sons, Inc. Voland & Sons, Inc 





FISCHER & PORTER 
ROTAMETER 


yore: 








Ask for Bulletins 3!-D and 30-C 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 














ASTRONOMICAL 
AND ASTROPHYSICAL 
INSTRUMENTS 


LENSES 
PRISMS MIRRORS 
OPTICAL FLATS 
TEST GLASSES 
PARABOLIC HYPERBOLIC 


and Off Axis surfaces 


in any material 


J. W. FECKER 


2016 PERRYSVILLE AVE. 
PITTSBURGH, PA. 




















Shop Microscope 


FLASH.9 


w } , s+ 


Signed 
Company 


E. W. PIKE 


—-. 
SPIKE >< 


ACCURATE INSPECTIONS in a hurr 
“LENS A2URAE NSECTIONS i» 


justry ¢ y € ¢ eed w 
hed + ny "FLASH-O-LENS" which vou may now 
¢ ‘ i+ Maanificatior 5 to 40% 
FLASH-O-LENS S f greate 


VANUFACTURED BY 


Position 
Address 


& COMPANY, Elizabeth, N. J. 


Please send me catalog and full information en your illuminated lenses. 








Flash-O-Lens 








For addresses, see pages 82-91 
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JULIEN P. FRIEZ & SONS 


Division of Bendix Aviation Corporation 


BALTIMORE, MARYLAND 








Ple ase mentior 


THE 1942 INSTRUMENTS INDEX wher 





RCA 


MEASURING EQUIPMENT 
for industrial applications 


CATHODE RAY OSCILLOGRAPHS 


A complete line for widespread industrial and labora 
tory applications, from light-weight units with 3 
tubes to laboratory instruments with 9” tube and high 
sensitivity amplifiers extremely flat from 5 to 10 mil 


lion cycles. 


TYPE 315-A ELECTRONIC SWITCH 


Automatically switches electronically between two sig 
nals, to give on an associated oscilloscope, a portion 
of one trace alternating rapidly with a portion of the 
other trace—two visually continuous curves easily 


compared for wave-form, shape, phase, amplitude, et 


ULTRA-SENSITIVE D.C. METER 


Measures currents as low as 0.004 microamperes. Full 


scale ranges 0.02-10,000 microamperes, 0.i-500 


(5 megohm impedance), .01-1000 megohms. Accura 


2 percent of full scale. Extremely stable. Feed-back 


circuit makes overload burnouts virtually impossible 


INDUSTRIAL PRESSURE-MEASURING EQUIPMENT 
Type 319-A wide range, high gain Pre-Amplifier 


For use with quartz-crystal 


on gasoline and diesel engine design and test purposes 


RADIO BROADCAST MEASURING EQUIPMENT 
312-B Radio-Frequency Ni ise Me er ,17-A, B al 


Line and Appliance N 1S€ Netw rKS 418-A Dire 


tion Finder... AM and FM Modulation M rs 
30 to 15.000-c vcle Dist rtion Measuring SETS I 
rect-Reading Audio-Frequency Meters and Oscillat 


. Vibrator Power Units 580-A Regulated Powe 


Supply Unit Radio-Frequency Phase Meters 
FM and AM Field Intensity Measuring Sets, 12 
120 mc RI Frequency Meters 


Write for Complete Data and Literature 





RCA Manufacturing Co., Inc., Camden, N. J. 


A Service of the Radio Corporation of America 


















BALANCES, Joly’s to BOMBS 





























Absolute Pressure. - emit 5 - Ti (gut  , PR. evel Sauges 
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> 
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: 
e TANK-O-METER 
. FOR MEASURING 
° TANK CONTENTS 
£ ANY DISTANCE AWAY 
2 
t 
: 





473 GETTY AVENUE 
PATERSON, N.J. 











BALANCES. Joly’s BALANCES. Pulp 
Cer Scientific Co Ainsworth & Sons 
Welch Mfg. Co Becker tne.. Christian 
BALANCES. Magnetic Centra! Scientifie Co 
Becker Inc... Christian Exact Weight Scale 


Seederer-Kohlbusch, Inc Tleusser Instrument 
Torsion Balance Co. Jacobs Bros. Co 
BALANCES. Magnetic Seederer-Kohlbusch, Inc 
Bsn ys _— Torsion Balance Co. 
merican Kania ’ 

4 yl Troemner, Jlenry 
Geophysical tnst. Co. Vetoua & Sons Ae 
BALANCES, Micro Williams Apparatus Co 

Aim-worth & Suns 
Akutos, Inc, BALANCES, Specific 
Becker Inc. Christian Gravity 


Central Seientitie Co. 
Meusser Justrument 
Microchemical Service 
Pfaitz & Bauer, Inc 
Thomas Co.. Arthur H. 
Torsion Balance Co. 
Voland & Sons, Ine. Namhold Site, Co. 
BALANCES, Precision. for Newark Scale Works 
Weights & Measures Pfalrz & Tauer, Inc 
eee — Ruehfel Co. 
Secker inc., Christian Reederer-Kohtbusch, Inc 
Ceniral Scientitie Co Torsion Balance Co. 
Exact Weignt Scale Co Troemner, Henry 
Heusser Instrument 
W. & L. E. Guriey 


Baird Associates 
Beckor Inc., Christian 
Scientific Co. 

Chicago Apparatus Co. 
Exact Weight Scale Co 
Jieusser Jnstrument 


Howe Scale cc Son 

Jacobs Bros. Co Becker Inc., Christian 
Newark Scale Works Central Scientific Co. 
Pfaitz & Baner, Inc Roller-Smith Co. 
Roller-Smith Co Seederer-Kohlbusch, Inc 
Seederer Kohthusch, Inc Torsion Balance Co. 
Torsion Balance Co. 

Troemner, Henry BALANCES, Torsion 
Voiland & Bons. Ine (Geophysical) 

Welch Sc entific Co American Askania Corp 





BALANCES 
and W/EIGHTS 
of Precision 


Analytical Grain 
Assay Laboratory 
Air Dash Pot Magnetically Damped 


Bullion Metabolism 
"Chainomatic" Micro 

Dairy Projection 
Diamond Specific Gravity 
Drug Surface Tension 


Gold Textile, etc. 
cris- 
CHR IAN 
Ce 


if DRSIO} [ 


Sales Offices: 
92 Reade Street, New York City 
228 North La Salle Street, Chicago 
1400 Sixteenth Street, San Francisco 
Factory: 147-153 Eighth St., Jersey City, N. J. 











12 


BALANCES, Surface Ten- 


BALANCES. Triple Beam 
Ainsworth & Sons. Inc 
Dietert Co.. Harry W. 
Exact Weight Scale Co, 
Fisher Scientific Co. 
Seederer-Kohlbusch, Ine. 
Troemner. Tlenry 
Welch Mfa. Co. 

BALANCES, Volumetric 

Flask 
Becker Inc., Christian 
Seederer-Kohlbusch, Ine. 
Torsion Balance Co. 

BALANCES. Westphal 
Becker Inc., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Eimer & Amend 
Pfalz & Bauer, Ine. 
Newark Scale Works 
Seederer-Kohlbusch, Ine. 
Torsion Balance Co. 
Ti oemner lienry 

BALANCING MACHINES, 

Dynamic 
Ajax Engg. Co 
Rear Mfg. Co 
Flectrocon Corp. 
Ferner Co. 
General Elec. Co. 
Gisholt Machine Co. 
Globe Too! & Engg 
Olsen Testing Machine 
Suter. Alfred 
Waugh Laboratories 


(portable) 
BALANCING MACHINES, 
Static 


Ajax Engg. Co 

Anderson Bros. Mfg. Co 
Bear Mfg Co 
Commerce Pattern Fady. 
Ferner Co. 
Gisholt Machine Co 
Giohe Tool & Engg 
Iifeal Commutator Dresser 
Olsen Testing Machine 





BALLISTIC INSTRU- 
MENTS. Crime 
Detection (See Micro- 
scopes, Ballistic Com- 
parison) 

BALLISTIC INSTRU- 
MENTS. Electrical 

Cambridge Inst. Co. 

General Flee ‘o 

Leeds & Northrup Co. 

Precision Ther. & Inst. 

Rawson Electrical Inst. 

Rubicon €o 

Sensitive Reseers’ Inet. 
ighouse Flee, & Mfg 

BALLISTIC INST RU- 
MENTS. Ordnance 

Bausch & Lomb Opt 
Cambridge Inst. Co 
Precision Ther. & Inst 

BARKOMETERS 


Cer s nif Co 
Eimer & Amend 

F ht & Sor 

G. M. Mfg. Co., Inc 
Griebel Instrument ( 


H-R Inst. Co Inc 
Moeller Instrument Co. 
Precision Therm. & Inst. 
Ruehfel Co. 
Rehultheis Corp 
Tagliabue Mfg. Co. 
Taylor tnst. Cos. 
BAROGRAPHS 
(See Barometers, Re- 
cording) 


BAROMETERS. Altitude 
American Askania Corp 
Am. Paulin System 
Friez & Sons 
Fuess, In 
Green, Henry J 
Kenyon Instrument Co 
Keuffel & Esser Co 
Kolisman tnst. Co 
Mine Safety App. Co. 
Pioneer Inst. Co 
Precision Thermometer 
Taylor Inst. Cos, 
Warren-Knight 

BAROMETERS, Anerold 
-m. Paulin System 
Central Scientific Co. 
Fee & Stemwedel 


Friez & Sons 
Fuess, Jnc 
(Cont’d) 


BAROMETERS, Aneroid 
(Cont'd 

Kenyon Instrument Co 
Keuffel & Esser Co, 
Kollsman Inst. Co. 
Pioneer Instrument Co 
Selentific Inst. Co. 
Taylor Inst. Cos. 
Testrite Instrument Co 
Warren-Knight Co 


BAROMETERS. Mercurial 
Alpha Instrument Co 
Central Scientific Co 
Chicago Apparatus Co 
I-fender Automatic Reg 
Eimer & Amend 
Fisher Scientific Co 
Friez & Sons 
Fuess. June 
Gaertner Scientific 
Green Henry J. 

Kessler Co. 

Manning, Maxwell& Moore 
Moeller Instrument Co. 
Yioneer Instrument Co 
Precision Thermometer 
Sargent & Co 
Scientific Insi. Co 
Specialty Glass Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Uehling Instrument Co. 
Weks'er Thermometer 
Welch Mfg. Co. 


BAROMETERS., gran 
American Askania Cor 


Am. Paulin System 
Bvisto! fo 

Brovzn Inst. Co. 
Foxboro Co 

Friez & Sons 

Fuess, Inc 

Green. Henry J 
Kenyon Instrument Co 


Keuffel & Esser "a 0 
Taylor Inst. Cos. 
Uehling Instrument Co. 


BAROMETRIC PRES. 
SURE INDICATORS 
Am. J’aulin System 
Bristol Co. 
Fee & Stemwedel 


Foxboro Co 


Kollsman Inst. Co. 
Manning, Maxwell&M 
Pioneer Instrument Co, 
Precision Therm. 
Tagliabue Mfg. Co. 
Taylor Inst Cos 
Uehling Instrument Co 
Warren-Knight Co 
BAROMETRIC PRES. 
SURE RECORDERS 
(See Barometers, Re- 
cording) 
ee eeevare Dry 
Burgess Battery Co 
eee, CHARGERS 
iti aay ric Co 
Bi wood Lin 
Cur cian Ilammer, Ine, 
Electrical Facilities, Inc 
anti Electric, Inc 
General Electric Co 
Hy Ef Electrical Products 
Mallo y & Co. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg 
BATTERY ELIMINATORS 
Automatic Electric Co 
enw rd Lin 
Electro Pro du cts Labs 
National Time & Signal 
RCA Manufacturing 
Standard Electric Time Co. 
BATTERY TESTERS (See 
Testers, Battery) 
BEAM COMPASSES (See 
Drawing Instruments) 
BEARING CIRCLES 
Alpha Instrument Co 
Kollmorgen Optical Co 
BEARING TESTERS (See 
Testers, Bearing) 
BEATING TESTERS (See 
Testers, Beating) 
BELLOWS. METALLIC 
Clifford Mfg. Co. 
Fulton Sylphon Co. 


For addresses, see pages 82-91 


BENCHES. Optical 


BLAST METER (See Flow 


American Askania Corp. Meters. Blast) 
Raird Associates BOILER METERS 
Bausch & Lomb American Meter’ Co 


Cambridge Inst. Co. 
Central Scientific Co Rrooke Engineering 
Chicago Apparatns Co Brown Inst. Co. 
Frober-Faybor Co. Ess Inst. Co 
Fuess, Ine Fischer & Porter 
Gaertner Scientific Corp. Foxboro Co. 
Geophysical Inst. Co. Hays Corp. 

FE. Leitz, Inc. Jienszey t°n, 


Bailey Meter Co. 


Mieco Instrument Co. Repuvtic Flow Meters 
Carl Zeiss, Inc. Tagliahue Mtg. Co. 
BEVEL PROTRACTORS BOLOMETERS 


(See Drawing Instru- Cambridge Inst. Co. 
ments) Hofman Co... & O 
BINNACLES (See Nauti- S5OMBS. High pressure for 

testing bottom hole 
cal Instruments) ; 

samples, Oi) & Gas 

BINOCULARS Ruska & Co. Ine 

Alpha Instrument Co BOMBS. Hydrogenation 
Am. Telescope Lahs Parr Instrument o 
Bausch & Lomb Optical BOMBS. Lean Oil 
Clark & Sons Daniel Orifice Fitting Co, 


Kern Co BOMBS. Micro Combustion 

Leitz. Inc Parr Instrument Co. 

Testrite Instrument Co. BOMBS. Oxygen 

i open en Parr Instrument Co 
ollensa nrica 0, 

wdis dan: Ca = Reid Vapor Pres 


BINOCULARS. Polarizing, 
Variahle Density. etc. 
Amer. Telescope Labs 
Polarizing Inst. Co 
BIOLOGICAL SPECIMENS 
Central Scientific Co 
Chicago Annaratus Co 
General Biological Sup 


American Inst. Co 
Central Scientific Co, 
Daniel Orifice Fitting 
Prevision sScientifie Co. 
Refinery Supply Co. 
Tagliabue Mfg. Co. 
BOMBS. Sodium Peroxide 
Parr Instrument Co 





BAILEY 
BOILER METER 


@ This dependable and accurate guide 
maximum combustion economy is easily under 
stood and followed by operators. It indicate 
records and integrates Steam Flow from tl 
boiler, records Air Flow supplied for combu 
tion, and records Flue Gas "emperature 

Best combustion efficiency is secured 
keeping Steam Flow and Air Flow pens togethe 
so that the records coincide one upon the othe: I 
The record oi flue gas temperature when co 
pared with that of Steam Flow shows the con 
tion of baffles and tubes, and indicates we 
absorption efficiency. 

The Bailey Steam Flow-Air Flow Boiler Meté 
reduces fuel costs, lessens maintenance a! 
outage, lowers standby costs and adds capacit 
It is suitable for boiler plants operating unit 
of 100 h.p. or more fired with stokers, pulverize 
coal, gas, oil or other fuels. 

In order to obtain the maximum benefit fror 
the Bailey Boiler Meter, it should be made a 
integral part of a Bailey Combustion Contr 
System so that combustion losses are aut 
matically corrected for even as they tend t 
appear. 

For further details, refer to Sweet's Enginee: 
ing Catalog or send for a copy of bulletin No. 46 


BAILEY METER COMPANY’ 


1041 IVANHOE ROAD -. CLEVELAND, O 
Bailey Meter Company Ltd, Montreal, Conad@ 
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METALLIC 
BELLOWS 


We manufacture bellows and bellows 
assemblies ready for installation in 
steam traps, relief valves, temperature 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 
service. 




























PRODUCED 
HYDRAULICALLY BY 


CLIFFORD MANUFACTURING CO. 


564 E. FIRST STREET, BOSTON 
CHICAGO DETROIT LOS ANGELES 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 


Picooieleen Ctching 
for NATIONAL DEFENSE 


* * * x * * * * 


BOSTON 


Thanks to Defense, we have developed precision 


work into an exact science. 


Today we are saving leading manufacturers and gov- 
ernment arsenals throughout the country thousands of 
dollars and many precious days in the substitution of pre- 


cision etching for engraving. 


lf you require Dials, Scales or Panels with close 
tolerances in filling your Government contracts, we can 


be of service to you too. 


We would be glad to hear from you and discuss your 


problems or give you figures on your requirements. 


ETCHED PRODUCTS CORPORATION 


39-01 QUEENS BLVD. LONG ISLAND CITY, WM. Y. 
Phone STillwell 4-5900 


AND FOR DEFENSE — 





Please mention THE 1942 INSTRUMENTS INDEX 





THE COMMERCIAL ENGINEERING 
LABORATORIES OFFERS— 


Direct Pressure Engine Indicators— 
For multiple-pressure diagrams from aircraft, auto- 
motive, and Diesel engines. The standard engine 
pressure recorder of the automotive industry for 


more than a decade. 


Fluted Guide Master Fuel Flow Indicators— 
For aircraft and automotive engine and carburetor 
tests. The major improvement in rate of flow indi- 
cators in recent years. Backed by twenty years ex- 


perience in this field. 





Calibrating Stands for Rate of Flow Indicators— 
Completely self-contained and portable. Use pendu- 
lum type scales with automatic photo cell controls, 
and the fixed weight variable time method. Very fast 
and very accurate. Developed particularly for aircraft 


engine plants. 


Torsional Vibration Study Equipment— 
For all torsional vibrations. The new Type VI Pickup 
has a high, straight-line output, a very low inertia 
factor and is not affected by extraneous magnetic 


fields. For a wide range of speeds and frequencies 


Vibration Recorders—Direct Reading Type— 
For the direct recording of torsional and linear vi- 
brations. Records are made by tracer point on wax 
coated strip charts or by pen on white paper charts 


Developed particularly for slow-speed Diesel engine 


study. The full equivalent of instruments formerly 
imported, and include many improvements 
No changes were nece ary in our peace-ltime program to meet 
ll a? -fime 7 € Gu i? ¢c Wleé ni 4 li { - ii? fa i iftte a? 
(our Ss s er s e €a 4 i 
i vea aircraft eng S i € Ss, a r t 
i r i Cc ene 
U) mirza ’ a é?, i ears ae Ciaude LE. 
na id r 4 mitmuou } £7 ? 


COMMERCIAL ENGINEERING LABORATORIES 


Manufacturers 


PRECISION TESTING INSTRUMENTS SINCE 1912 
4612 WOODWARD AVE., DETROIT, MICHIGAN 

















BOMBS, Specific Gravity to CABLE TESTERS 


e WHEATSTONE - KELVIN - SCHERING - HOOPES 


For d-c or a-c resistance measurements, or for a-c measurements 
of inductance, capacitance and phase angle, we furnish bridges of 
high or moderate precision. 

For locating faults in communication circuits, Type U Test Set 
is outstandingly rapid, accurate and convenient. Limit Bridges, 


TELEMETERS . 


MEASURING INSTRUMENTS 


FOR RESEARCH AND TESTING 


for production testing of condensers or resistors, read directly 
in per cent deviation from standard. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


AUTOMATIC CONTROLS ° 


HEAT-TREATING FURNACES 





BOMBS, Specific Gravity BOTTLES, Cubic Foot BOTTLES, Specific Gravity 
Central Scientific Co American Meter Co (Cont'd 
Daniel Orifice Fitting Central Scientific Co Corning Glass Works 
Refinery Supply Co. Fish-Schurman Co. Eimer & Amend 
BOMBS, Sulphur Lambert Meter Co., Inc Fish-Schurman Co. 


Central Scientific Co Precision Scientific Co Fisher Scientific Co 
Parr Instrument (¢ Superior Meter ( Kimble Glass Co 
BOTTLES, Specific Gravity Scientific Glass App 
BOMBS, Temperature Ace Glass Inc Specialty Glass Co 
Martin Decker Corp American Meter Co BOTTLES, Weighing 
BORE INSPECTION IN. Central Scientific Cc Ace Glass Inc 
STRUMENTS (See Tele- Chicago Apparatus Co Central Scientific Co 
scopes, Bore, Inspection) Cont'd (Cont'd 










Check it the 
SOLU-BRIDGE way! 





In the lab... 


@ The Model RC Conduc- 
tivity Bridge here shown is 
a general purpose instrument 





covering the entire range 
of conductivity measurements 
from concentrated acids and 
alkalies to distilled water 
Available with 60 or 1000 
cycle bridge source. A most 
versatile and useful instru- 
ment, with high degree of ac- 
curacy, vet moderate in cost 


In the plant —— 


@ For rough handling at the hands of usual plant personnel, 
there are many different types of Solu-Bridge, as shown at right. 
Widely applied today for checking concentration of alkali wash- 
ing solutions in beverage, metal-finishing, textile and other in 
dustries; for testing purity of 
distilled water and steam con- 
densate; for testing dissolved 
solids in tap, boiler and rinse 
waters, etc. Can be used with dip 
cell or with conductivity cells 
permanently installed in tanks 
or lines. Direct readings. Fool- 
proof. Accurate. Any required 
calibration. Inexpensive. Usual 
installation pays for itself in 
short while, while insuring 
greater uniformity of production 
and better protection of costly 
equipment 





i ae 


Send us your problem eee 


@ If you are faced with a problem in electrical conductivity check 
up, send it along. Our engineers will gladly collaborate in working 
out a satuustactory solution. Literature sent on request. 


Industrial Instruments... 


iS6G Culver Ave., Jersey City, M. J. 





BOTTLES, Weighing 
(Cont'd) 

Chicago Apparatus Co 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co 
Kimble Glass Co 
Scientific Glass App 
Specialty Glass Co 

BOXES, Ayrton Shunt 
Rubicon Co. 
Shallcross Mfg. Cc 


BOXES. Ratio 
Cambridge Inst. Co 
Daven Co 
General Radio Co. 
Rubicon Co. 

Sensitive Research Inst 
Shallcross Mfg. Co. 

BOXES, Resistance 
American Automatic Elec 
Cambridge Inst. Co. 
Chicago Apparatus Co 
Clough-Brengle Co 
Daven CC 
General Radio Co. 
Meter Devices Co 
Muter Company 
Ohmite Mfg. Co. 
Rubicon Co. 

Sensitive Research Inst 
Shallcross Mfg. Co 
Triumph Mfg. Co 
Welch Mf~ Co. 

BOXES, Thermostat 
Andrew, Victor 
Thwing-Albert 

BRAKE TESTING METER 

(See Testers, Brake) 


3RIDGES, ELECTRICAL, 
-C. 





Andrew Victor J 
Cambridge Inst. Co 
Clough-Brengle Co 
Daven C 

Electr Design Corp 
General Elec. Co. 
General Radio Co 
Leeds & Northrup Co 
Ruhicon Coa 

Shallcross Mfg. Co. 
Supren li Cory 


Tobe Deutschmann ¢ 
Waugh Labora 'ories 


BRIDGES, ELECTRICAL, 
Capacitance 
Aerovox Corp. 
Cambridge Inst. Co. 


Central Scientific Co 


Electronic Design Corp 
General Elec. Co. 
General Radio Co. 
Industrial Inst. Ine 
Jackson Electrical Inst 
Leeds & Northrup Co. 
Rubicon Co. 
Solar Mfg. Corp 
Tobe Deutschmann Corp 
Triplett Elec. Inst. Co. 
Triumph Mfg. Co 
BRIDGES ELECTRICAL 
Conductivity 
Cambridge Inst. Co. 
Central Scientific Co. 
Industrial Inst. Ine 
Leeds & Northrup Co. 
Rubicon Co. 
Shallcross Mfg. Co 
BRIDGES. ELECTRICAL, 
Hoopes 
Leeds & Northrup Co. 
BRIDGES, ELECTRICAL, 
Inductance 
Andrew, Victor J 
Associated Research 
Cambridge Inst. Co. 
Daven Co. 
General Radio Co 
Industrial Ingtr. Inc 
Leeds & Northrup Co 
Raytheon Mfg. Co. 
Rubicon Co 
Triumph Mfg. Co 
United Transformer Corp 


BRIDGES, ELECTRICAL, 
Kelvin 
Beck Bros 
Cambridge Inst. Co. 
General Elec. Co 
Leeds & Northrup Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Tagliabue Mfg. Co. 
BRIDGES, ELECTRICAL, 
Limit 
Rubicon Co. 
Shalicross Mfg. Co 


14 For addresses, see pages 82-9] 


BRIDGES, ELECTRICAL, BRIDGES, ELECTR 
Megohm Wheatstone 
Associated Research, Inc Beck Bros. 
feck Bros Cambridge Inst. Co. 


Cambridge Inst. Co. Central Scientific ( 
Clough Brengle Co Chicago Apparatus ( 
General Radio Co. Daven Co. 

Industrial Instruments General Elec. Co 
Leeds & Northrup Co. General Radio Co. 


Industrial Inst. Inc 
Leeds & Northrup C 
Muter Company 
Roller-Smith Co. 
Rubicon Co. 
Shalicross Mfg. Co 
Sticht Co., Ine. 
Taaliahua Mfaqa Co 
Thwing-Albert Inst. Co 
Weugh Labora.or.es 
Welch Mfg. Co. 


RCA Manufacturing 
Roller-Smith Co. 
Shallcross Mfg. Co. 
Triumph Mfg. Co. 


BRIDGES, ELECTRICAL, 
Power- Factor 
Cambridge Inst. Co. 
Clough-Brengle Co 
General Electric Co. 
General Radio Co. 
Industrial Instruments 


Leeds & Northrup Co. B.T.U. INDICATORS 
Central Scientific ¢ 
ae: ; —peataa Cutler-Hammer, Inc 
seck Bros BURETTES 
Cambridge Inst. Co. Ace Glass Ine 
Central Scientific Co Burrell Tech. Supply 
Leeds & Northrup Co. Central Scientitic Co 


Meter Devices Co Eimer & Amend 
Roller-Smith Co. Fish-Schurman Co 
Rubicon Co. Fisher Scientifie Cx 
Shallcross Mfg. Co. 
Sticht Co., Inc. Hays Corp. 
Tagliabue Mfg. Co. Kimble Glass Co 
Welch Mfg. Co Macalaster Bicknell ¢ 
h t & So 
eRinges, Ecectricar, fiachiett & Son 
Vacuum Tube Rancher & Tetsold 
Andrew, Victor J. 
ape mn - — — Scientific Glass App 
Fisher Scientifie Co “3 Aa sic — Py 
General Radio Co. ge : 
RCA Manufacturing 
Shallcross Mfg. Co. 
Televiso Co. P Faistrom Co 
Triplett Elec. Inst. Co CABLE TESTERS 
Tr iph Mfg. Co Testers, Cable) 





Gaertner Scientific Corp 


See 


CABINETS, for Electrical 
& Transmission Equip 





Tool Cases... 
RUECKERT QUALITY 
COVERED, LINED, LACQUERED 


A few nationally known 
concerns using our product 
for over a quarter of a 
century. 


Brown and Sharpe Mfg. Co. 
L. S. Starret Company 
The Lufkin Rule Co, 
Kueffel and Esser Co. 
Federal Products Carporation 
Taft Pierce Mfg. Co. 
Millers Falls Company 
National Electric Inst. Co. 
Nicholson File Company 
Casco Products Corp. 
General Electric Company 
The Bassick Co. 


RUECKERT 


MANUFACTURING COMPANY 


69 Sprague St. Providence, R. I. 














CALI 








CALIBRATING EQUIPMENT to CELLS, Photoelectric 


























BRATING EQUIP- CALORIMETERS, Adia- egy fe hig ocd METERS 
‘ENT for Electrical batic J 
struments & Meters Parr Instrument Co Biddle te “jas. G. % 
ciated Research, Inc. CALORIMETERS, Coal & Caumvites Inst. Co e 
Bros Fuel igh-Brengle Co 
mbridge Inst. Co. Central Scientific Co Ele ronic Design Corp. 
nmere al Engineering Emerson Apparatus Co yene! Elec. ( 
ven Co. Gaertner Scientific Corp. General Radio Co. 
rn : ialty Co, c Parr Instrument Co. Jackson Electrical ag OF IND T 
ric achometer orp. Welch Mfg. Co. Leeds & Northrup Co. 
steal Feolitie, tne. oan therm: Leads & Ne USTRIAL TEMPERATURE ONTROL 
Elect Inv Wilkens-Anderson Co Sickles Co 
eral Electrie Co. CALORIMETERS, Gas CAPACITORS, Air e 
ae Taatrament Co American Meter Co. = Soy ; “y ce 
va n tEEeESt ‘entral Scientific ‘o ambri ge ns 0. 
land Research piste on Sicaiaae Cardw Dp 
mare ats Co a Cutler-Hammer, Ine. General Radio Co. T H E EPPLEY 
a Gaertner Scientific Corp Leeds & Northrup Co A 
. Piha Labs Hays Corp. CAPACITORS, Electrolytic ti-—~ Fie S sy A N D A R D 
A Manufacturing Faubent eeker <p Aerovox Corp. “a ; Ly 
(eit pi KetinGde co. Garnett Bu Y) . CELL 
ticles Precision Thermometer Gener al Elec. Co i 
alleross Mfg. Co. es Aareon i } | 
indard Electric Time salen piss ate Eads 
leuben Go. ou gementeen. Oxygen Mallory y & Co. - ee 
wing- A bert Instrument : —_ “s p. —- | 
Mox Sarr Instrun € r | 
ston Electrical inst, CALORIMETERS. Peroxide pa tine obhaday By = 
IBRATING EQuip. P — ‘ » 4 Cornell Dubitier WV hen you pur hase 
MENT for Testing Ma- General Elec. Co ae | 
chines CALORIMETERS, 3 Steam aeeatal atte te a potentiometric mn 
fan & nine. Wek : Wilk ns-Al we Industrial Inst. Inc strument—make sure 
Instrument Co. CAMERAS SCIENTIFIC nyo Ny ogy oe sary Saga ; RCS lan 
cespareh tnetrement A s Inst cere & Ca. up %o 1 contains an Eppley 
a aoe te -_ Porte Standar > 
hwing-Albert Instrument B= sch & Loms Ont. edi Co tandard Cell | 
CALIPER RULES Car ses * x for Eppley assures 1 
wn & Sharpe Electro- Medical Lab. Sickles ( . | 
fkin Rul Fecker, J. W. pa tig eae the highest ret 
ten Fal Is Co | Heit . =e re) CAPACITORS, Paper service that is consist 
~erdet A me S K y : . Aerovox Corp ae ihe . | 
eee a a. Co Cornell Duhilier f net etine ient and 
ss Ine.. Carl Perkin- ciner ‘Corp. _— 7s Co. eg ee reliable. 
CALIPERS, Indicating CAPACITORS. Precision : lis , 
indicating Calipers Co. CAMERAS SCIENTIFIC Leeds & Northrup Co The best possible testimonial to this fact is 
CALIPERS. Inside & Out- ee CAPACITORS. Variable “ar ear 
side Hayes Scien A Cambr idge Inst. Co twenty vears acceptance by the most widely known 
Brown & Sharr CAMERAS SCIENTIFIC, , ‘ °° 
Dareell: Gireiicans Diffraction _ caion seis tee American manufacturers 
Large for Rolls) American Inst. ¢ Leeds & Northrup Co 
ee CAMERAS, SCIENTIFIC, Millen Mfe 
Indicating Calipers Co. Motion Picture Rubicon Co 
Lf — ‘a. Be & H - CAPACITY METERS 
ers Falls stern Science Co Aero Corp rm + ’ he r , T4¢Y 
Park Sales Geophysical Inst. Co Andrew. Victor 2 THE EPPLEY LABORATORY, INC. 
Scherr Co., Ine CAMERAS, SCIENTIFIC, Bernard. H. J 
tinion Tool Co fe. Motion fever @ X-Ray Wick eee a ‘Scientific Snstiaments 
Welch Mfg. Co CAMERAS, SCIENTIFIC ji ? 
s Carl Photo Micro (See Mi- Led: & Northrup C -WPORT RHODE ISLAND 
CALIPERS Square eroscopes, Metallogra- Crys I 
Starre Cc phic r j City I ( 
Rubicon Co 
s Mie ¢ 


Weston Elec. Inst. Corp 
CARBON DIOXIDE ME.- 
TERS (See Gas Ana- 
lyzers, Carb Dioxide 
CARBON MONOXIDE ME. 
TER 


INDICATING tare oben tm | gg " 
ee Here, ‘ Sheet Metal Products 











+ fic Corp 
> 
ad . Pimee 25 P » : sl i ‘ 4 
$e 5 UBES 33 years of leadership in the fabrication o 
. Ose graphs . : . 
_, Cathode Ray precision-built metal cabinets and hou 
a CELLS, Concentration aa ; , 
. ings of every description for enclosing 


: oe INSTRUMENTS 
nese Are Stock Indicati Calipers Cambeidge Inst. C - e c 
ee | SIGNALING EQUIPMENT - AIR DEVICES 
rsa cheats aceeeaagln se Fredericks. George MOTOR CONTROLS - RECTIFIER 


The 2” Are dua 
° 4 industrial Instruments Ty j TED = [E 
duated in |/ 64 Leeds & North up Co TRANSM TTERS 2 PANELBOARDS 


Gra 
The 3” Are Gra 





Also in Metric System as Follou CELLS. Conductivity. Ther- SPECIAL APPARATUS 
nal 
50 mm. Graduated in 1/5 mm. Cambridge Inst. C 
| 75 mm. Graduated in 1/2 mm. ieeeiiian techromane @e In gauges from =24 to =10 inclusive, of 
Send for Folder CELLS 7 ree Oe STEEL - BRASS - ALUMINUM 
| We also make other calipers to order R 4 
for special capacities, with arms shaped CELLS wikcheeaeaaat 
| for measuring inaccessible sections of Bradley Labs 
castings, etc. For an intelligent understanding of your cabinet 
De Jur-Amsco Corp " a = : } é 
Special Machine Work for Makers of Eby, inc equ ne aie Us : 4 ‘a Ms ‘ 
Instruments and Apparatus, Estimates on . som se prin aM” ) 4 
Application. Fredericks, George tation, wl “ut obligation 
General Ele 
INDICATING CALIPERS CORP. ye 
506 EAST [9th STREET NEW YORK, N. Y. hy reer yd — COLUMBIA METAL BOX CO. 
Cable Address: Indcaliper P ta I 260 E. 143 ST NEW YORK N 
hotobet rp vv & ~ = - 











TELEPHONE: GRAMERCY 5-!294 Photovolt Core 




















CELLS, Photoelectric to COLOR COMPARATORS 


CELLS. Photoelectric 
RCA Manufacturing Co 
Rehtron Corp 
. j. Tt 

Jn cu hor Cc 
Va i 
W I e] & 
Weston Elec. Inst. Corp 

CELLS. Standard 
Cambridge Inst. Co 
Eppiey Lab 
Leeds & Northrup Co. 
Rubicon Co 
Tag.iabue Mfg. Co 
Thwing-Albert 
Weston Evec. Inst. Corp 

CEMENT APPARATUS 

(See Testers & Testing 
Machines, Cement) 
CEMENTING GAGES (See 
Gages, Cementing) 

CEMENT MOLDS F 
Ue al Scie ( 
} Sciel Co 

Hut it Mfg. Co 


Precision 8 » ( 


vt 


Standard ¢ e ADI 
CEMENT NEEDLE AP- 
PARATUS 
‘isher Scientific Co 
Ter 1 Mfg. Co 
CENTRIFUGES 
Clay-Ad ls 0 
Fisher Scientific Co 
Sargent & ‘ 
w ns Annaratus 
CENTRIFUGES, Paper 
Testing 


Willams Anparatus Co 
CENTRIFUGES, Oil Test- 
ing 






International Equip. 
Moeller Inst. Co. 
Precision Scientific Co 
Tagliabue Mfg. Co. 
Thomas Co.. Arthur H. 
Western Machinery Cé 
Vestinghouse Flee & Mfg 
CHAINS. SURVEYOR'S 
(See Surveying In- 
struments) 
CHECKERS. RADIO TUBE 
(See Analyzers, Radio 


Set) 
CHEMICAL FEEDERS, 

Automatic pH Control 
Electronic Prod. Co 
Everson Mfg. Co. 
International Filter ¢ 
Leeds & Northrup Co. 
Tag'iabue Mfg. Co 
Wallace & Tier 


an 


CHEMICAL FEEDERS, 
Dry & Liquid 
Builders-Providence 
Cochrane Corp 


( i Eq Ce 

Fischer & Porter 

Gump Co LB. F 

] ra il Filter Co 
ffrey Mfg. ¢ 

Or i Mactl ( 

R n S$ 





ace & Tiernan j 

CHEMICAL PORCELAIN 
(See Porcelain, Labor- 
atory) 

CHLORINE CONTROL 
APPARATUS (See 
Controllers, Automatic, 
Chlorine) 

CHLORINE TESTING 
APPARATUS (See 
Testers, Chiorine) 


CHOKES 
4 litier ¢ 
Andrew, V rd 
Annis ¢ 
Clough-Brengle Co 


Martin Decker Corp 
Mallo.y & Co. 
Ohmite Mtg Co 
Raytheon Mfg. Co. 
Sickles Co 


lhordarson Elec. Co 

United Transformer Corp 
CHOKES, Precision meter- 

ing. for flowtests on 
oilwells 

Ruska & Co.. Inc 
CHRONOSCOPE 

Rawson Elec. Inst. 
CHRONOGRAPHS 

American Jnst. Co. 

Aristo Import Co. 

Burke, Louis 

Cambridge Inst. Co. 

Ducommun Co. 

Electro-Medical Lab. 

Esterline-Angus Co. 

Fecker, J. W. 

Gaertner Scientific Corp 

Jaeger Watch Co. 

Jardur Jmport Co. 

Pierce Watch Co. 

Precision Thermometer 

Waugh Labora ories 
CHRONOMETERS (See 








CIRCUIT BREAKER 
ANALYZERS 
Cincinnati Clock & Inst 
CLASSIFIERS, Particie 
Size, Air 
Colloid Equip. Co 
Federal Pneumatic Sys 
CLINOGRAPHS. Bore Hole 
Geophysical Inst. Co. 
Sperry-Sun Well Survey’g 





sensitive meters 


etc. 


{10 Potter St, 





REMINGTON ARMS CO. 


CHRONOSCOPE 





Accurate Within 1°. 
Between 
1 & 200 Milliseconds 


Inquiries Invited 


Dynamometers, wattmeters, milliam- 
meters and voltmeters. Also ultra- 
both for A.C. & 
D.C., fluxmeters, electrostatic volt- 
meters from full scale 120 volts to 
over 20,000 volts, thermocouples, 
earth current meters, cable testers, 


Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


Cambridge, Mass. 
Branch: 15 East 26th St., New York City 


Representative: E. N. Webber 
4358 W. Roosevelt Rd., Chicago, III. 





CLINOMETERS, Ship 
Kuner Co Marx 
Moeller inst. Co. 

CLOCKS, Master 
Cincinnati Time Rec. ¢ 
Gaertner Scientific Corp 
General c. Co 
Howard Clock Products 


International Bus. Mach 
Nation Time & Signal 
Paragon Electrie Co 
Standard Elec. Time 
Stromberg 1} ‘tric Co 


Thomas Clock Co. 
Warren Telechron Co. 
Zenith Electric Co 


CLOCKS. Minute Impulse 
& Synchronous 

Cincinnact Time Ree, Co 
Cramer & Co.. Inc. 
Elec. Tachometer Corp. 
Gencral Elec. Co. 
Iloward Clock Products 
International Bus. Mach 


Standard Elec. Time Co. 
Stromberg Electric Co 
Thomas Clock Co 
Warren Telechron Co, 
Zenith Electric Co 
CLOCKS, Primary 
Cheisea Clock Co. 
Cincinnati Time Rec. Co 
General Elec. Co. 
Howard Clock Products 
International Bus. Mach 
National Time & Signal 
Stromberg Electric Co 
Thomas Clock Co. 
CLOCKS, Secondary 
American Automatic Elec. 
Cincinnati Time Rec. Co 
General Elec. Co. 
Howard Clock Products 
International Bus. Mach 
National Time & Signal 
Standard Elec. Time 
Stromberg Electric Co. 
Thomas Clock Co. 
CLOCKS, Standard 
Gaertner Scientific Corp 
Jaeger Watch Co 
Kolisman Inst. Co. 
Standard Elec. Time 
CLOCKS, Stop 
Central Scientific Co 
Fish-Schurman Co. 
Giogau & Co. 
Jaeger Watch Co 
Paragon Electric Co 
Standard Elec. Time 
Tagliabue Mfg. Co. 
Thompson Clock Co 














CLOUD & POUR TEST 
APPARATUS 
Ace Glass Inc 
American Inst. Co. 
Central Scientific Co 
Corning Glass Works 
Fisher Scientific ¢ 
Humboldt Mfe. C 
Moeller Inst. Co. 
Ruenfel Co. 
Scientific Inst. ¢ 
Tagliabue Mfg. Co 
Western Machinery Co 
COAL METERS 
Bailey Meter Co. 


COIL TESTING EQUIP- 
MENTS (See Testers, 
Coil) 


COLLIMATORS, Vertical 
Fecker, J. W. 
Pioneer Instrument Co 
White ¢ Jue. 


COLOR ANALYZERS, 
Photoelectric 

Akatos, Inc 
Bausch & Lomb Optical 
Central Scientific Co 
Eimer & Amend 
Electric Sorting Mach. 
Electronic Latunatory 
E.ec.ronic Prod. Co. 
Ess Inst. Co. 
Fisher Scientific Co 
Gaertner Scientific Corp. 
General Elec. Co. 
General Radio Co. 
Jarrell-Ash Co. 
Klett Mig. Co 
Pfaltz & Bauer, Inc 
Photobell Corp. 
Pho-Tron Inst. Co. 
Rawson Evec. Inst. Co. 
Rubicon Co. 
Saxl Instrument Co. 
Sheldon Electric Corp 
United Cinephone Corp 


COLOR COMPARATORS, 
Photoelectric (See Color 
Analyzers, Photoelec- 
tric) 


COLOR COMPARATORS, 
Visual 
Akatos, Inc 
Baird Associates 
Bausch & Lomb Optical 
Central Scientific Co, 
Elecrronic Research Labs 
Fischer & Porter Co. 
(Cells only, 
Fisher Scientific Co 
Gaertner Scientific Corp 
Hellige, Jnc 
(Cont'd) 





GARCEAU CHRONOGRAPH 


Inkless Recording with Inertialess 


Marking System 


Models available with speed ranges 


from 1 cm. per hour to 100 cm. per 


second and with up to 25 traces. Sup- 


plied with plain or printed charts. 


ELECTRO-MEDICAL 
LABORATORY, INC. 


HOLLISTON, MASSACHUSETTS, U.S.A. 
Makers of the Electroencephalograph 





For addresses, 


pages 82-9] 





CLOCK 
MOVEMENTS 


for 


RECORDING 
INSTRUMENTS 


High Grade 8 Day 











and Motor Wound 





Movements of Fine 





Quality Built for 
LONG LIFE 


CHELSEA CLOCK CO. 


300 Everett Ave., Chelsea, Mass. 
ESTABLISHED 1886 
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IN PHOTO-CELL 
PERFORMANCE 


Today, Luxtron* Photo cells 
are produced to specifications 





set up to fit your particular 
application. You get the photo- 
electrical characteristics you 
need for best performance. 
Our experience in design and 
production is used repeatedly 
by a growing list of satisfied 
customers. When you want tops 
in photo cell performance, let 


us help you. 


Luvlton 


PHOTO ELECTRIC CELLS 


BRADLEY LABORATORIES, INC. 
§2 MEADOW ST. » NEW HAVEN, CONN. 


"Reg US. Par Ott 











TAN 
















FOR AMERICA’S DEFENSE 
FORCES AND AMERICA’S 
DEFENSE INDUSTRY ... 


RECISION INSTRUMENTS 


* Every Elgin precision instrument 
is American through and through. 
Each part is designed and created 
right in the Elgin factory by American 
craftsmen. Rigid testing to the most 
exacting scientific standards assures 
he accuracy and dependability of 
l 


lgin precision instruments. 





AVIATION CLOCKS - SERVICE WATCHES 
NAVIGATION WATCHES - STOP WATCHES 
CHRONOMETRIC TACHOMETERS 
TANK CLOCKS - COMPASSES - JEWEL BEARINGS 
SPECIAL TIMING DEVICES FOR NAVAL 
AND AVIATION USE 


ELGIN NATIONAL WATCH COMPANY 


PRECISION PRODUCTS DIVISION 








FISCHER & PORTER 
Pyrex Optical Cells 





- TU 3 t th Jewa the 
an mever mn apart. Mad t 
aT Nore a “a ae 
nane and Zz +r plain 
padu nd BLACK d 

wa 


Send for Bulletin 10-A 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 

















COLOR COMPARATORS 
Visual (Cont 
Jarrell-Ash Co, 
LaMotte Chemical Prod 
Leit 1c 





Saxl Instrument C< 
Tagliabue Mfg. Co 
Taylor & ¢ In w 


COLOR GRADERS (See 
Color Analyzers, Pho- 
toelectric) 


COLOR MATCHING OUT- 
FITS (See Color Com- 
parators, Visual) 


COLORIMETER TUBES 
(See Colorimeters, Vis- 
ual) 


COLORIMETERS Photo- 
electric 
American Inst Co. 
Central Scientifi 
Electronic Prod. Co. 
General Elec. ( 
Higgins. Char 
Jarrell-Ash Co. 
Klett Mfg. ¢ 
Pfaltz & Bauer, Inc 
Photobell Corp 
Photovolt Corp 
Pho-Tron Inst. Co 
Rubicon Co 
Saxl Ins nt Co 
Scientific Glass App 
United Cinephone Corp 
COLORIMETERS, Visual 
Akatos, In 
American Inst. Co 
Bausch & Lomb Optical 
Cent al = nt Lo 
E Research Labs 
| 


Co 





Fisher Scientif 
Jarrell-Ash Co. 
Klett Mfg. ¢ 
Leitz, Ir 
Munsell Color ¢ 
Ras r & Betzold 
Saxl Instrument Co 
Spencer Lens Co 
Tagliabue Mfg. Co 
Zeiss. In Carl 
COMBUSTION. Indicators 
and Recorders (See Gas 
Analyzers, Boiler Me- 
ters, etc.) 
COMBUSTION CONTROL 
EQUIPMENT (See 
Controllers, Automatic- 
Combustion 
COMMUNICATION MEAS. 
URING INSTRU- 


an A atic Elec 






ib 
Z 


i. H 
Development Co 
Brer 


igle ¢ 


( “4 > 
Daven Co 
Elec. Indicator Co 
Ferris Inst. Corp. 
General Elec. Co 


Hickok Elec. Inst. Co 
Industria] Inet. Inc 
Leeds & Northrup Ca. 
Measurements Corp 

RCA Manufacturing Co 


Rubicon Co 

Sensitive Res 

Shalleross Mfg 

Westing se Flee. & Mfg 
Weston Elec. Inst. Corp 


COMPARATORS, Mechan- 
cal 
Farrel-Birmingham 
Gear T 


Federal Prod. Corp 
Fr 


Gaertner Scientific 


ia iw 

M Ir 

Park Sales 

Pratt & Whitney 


Wilder, R. S 
COMPARATORS. Ostical 
Applied Research Labs 


Bausch & Lomb Optical 


Cambridge Inst 

Ess Inst. Co 

Gaertner Scientific 

Jon & Lamson Mach 
race Oa ee 
Spencer Lens Ce 

Van Keuren Co 


Zeiss, Inc ar 


COMPASSES. Aircraft 
American Askania Cort 
Elgin Nati. Watch Co 
Kolisman inst. Co 
V ture Reg : 

RCA Manufacturing Ce 


npa 


COMPASSES. Avtomobile 


COMPASSES Azimuth 
Ains rh 4 


x & Sons 








COLOR COMPARATORS 











































@ Aerovox can supply you with pre 
cisely the condenser types you need, 
because (1) The general Aerovox 
line covers all usual, commonplace 
requirements; (2) The new Trans 
mitting Capacitor Line provides 
those extra-heavy-duty capacitors 
heretofore made to order for com 
mercial-equipment builders but now 
generally available; and (3) Aero- 
vox, with so many basic types, con- 
tainers, sections, terminals and other 
components, can quickly and eco- 
nomically build out-of-the-ordinary 
types for any extraordinary require- 
ments. 


Therefore, consult Aerovox litera 
ture first. More likely than not, 
you'll find what you need among our 
standard items. Otherwise, we'll 
gladly collaborate in working up 
special types 


Send your problem... 


Engineering collaboration, recommenda 
tions, specifications, quotations, samp'es 
cheerfully offered to responsible parties 
Write on business stationery, 





COMPASSES 














































COMPASSES to CONTROLLERS, AUTOMATIC, Consistency 


FOR AUTOMATIC REGULATION OF 
TEMPERATURE, COMBUSTION, pH, ETC. 


Micromax Electric and Pneumatic Controllers are available in 
models to suit any from the simplest to the most exacting appli- 


cations... 


shipped as assembled units for quick, easy installation. 


Metermax Combustion Control is a unit system which automa- 
tically proportions fuel and air for efficient combustion in boiler 
and industrial furnaces. 


MEASURING INSTRUMENTS 


TELEMETERS * 


AUTOMATIC CONTROLS 


Send us details of any problem in control of temperature, com- 
bustion, frequency, chemical concentration, etc. 


LEEDS & NORTHRUP CO. 


4984 STENTON AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 





COMPASSES, Dip 
Gurley. W. & L. E 
Keuffel & Esser Co 
Taylor tnst. Cos 
Warren-Knight Co 

COMPASSES Drafting 

Room (See Drawing 
Instruments) 

COMPASSES, Gyro 
Sperry Gyroscope Co 

COMPASSES. Magnetic 
Ainsworth & Sons 
taker Compass Co. 
Geophysical Inst. Co 
Gurley. W. & L. E 
Keuffel & Esser Co 
Kolisman Inst. Co. 
Leupeld. Volpel & Co 
Negus, T. 8. & J. D 
Pioneer Instrument Co 


Star Compas Co 
Taylor inst. Cos 
Testrite Instrument Co 


Warren-Knight Co 

COMPASSES. Marine 
American Askania Corp 
Baker Compa Co 
Bendix Marine Products 
R j i 


Geophysical tnst. Co 


Kuner Co., Max 
Marine-Compass C 
Negus. T S. & J. D 


Star Compass ( 
COMPASSES. Radio 
Hickok Elec. Inst. Co 
RCA Manufacturing Co 
Triumph Mfg. Co 
COMPASSES, Ship (See 
Compasses, Marine) 
COMPASSES. Telltale (See 
Compasses, Marine) 
COMPENSATION, Mag- 
netic 
Geophysical Inst. Co 


> he 





CONCENTRATION RE.- 
CORDERS 
Leeds & Northrup 


CONDENSER, Electric 
(See Capacitors) 


CONDENSER LEAKAGE 
Indicators 

Associated Rese arch 
Clough-Brengle Co 
Electronic Design Corp 
Hickok Elec. Inst. Co. 
Industrial Inst. Inc 
Jackson Electrical Inst 
Leeds & Northrup Co. 
Potter 4 
Radio City Products Co 
Rawson Elec. Inst. Co. 
Tobe Deutschmann Corp 
Triumph Mfg. Co 
Weston Elec. Inst. Corp 


CONDENSER LEAKAGE, 
Recorders 
Esterline-Angus Co 


Leeds & Northrup 


CONDENSER TESTERS 
(See Testers, Condens- 
er) 

CONDUCTIVITY METERS 
Central Scientific Co 
Coleman Electric Co 
Electronic Prod. Co 
Esterline-Angus Co 
Industrial Inst. Inc 
Leeds & Northrup Co. 
Natl. Aluminate Corp 
Rubicon Co. 

Sensitive Researeh Inst 
Shallcross Mfg. Co 


CONES, Pyrometric 
Accurate Pyrometric Cone 
Fish-Schurman Co. 
Iienderson & Co 
Orton Jr. Ceramic F’d'n 


COMBUSTION CONTROL 


All Sizes of Boilers 
All Types of Firing 


Republic-Smoot combustion control sys- 
tems are designed for all sizes of boilers 
and all types of fuel firing equipment. 
CONSTANT STEAM PRESSURE 
Automatically maintains a constant steam 
ressure by controlling the fuel and air 
input to the boilers in balance with the 


boiler load. 


EFFICIENT COMBUSTION 

Automatically maintains maximum com- 
bustion efficiency over entire range ot 
boiler rating, by controlling simultane- 
ously the fuel and air input to boiler in 
measured proportions and in a fixed ratio. 


LOAD DISTRIBUTION 


Automatically distributes load equally 

among all the boilers, or the load can be 

distributed between the boilers as desired. 
WRITE FOR DATA BOOK No. S-21 


REPUBLIC FLOW METERS CO. 


CONES, Slump 
Central Scientific Co 
Humboldt Mfg. Co 
Precision Scientific Co 
Riehle Div 

CONNECTORS, Pliugs, 

Clips, Posts, Jacks 

Am. Automatic Electric 
American Inst. Co. 
Auroeall Co 


Clare & Co. 


Kellogg Switchboard 
Mallory & Co. 
Meter Devices Co 
RCA Manufacturing 
Shallcross Mfg. Co. 
CONSISTENCY REGULA- 
TORS. Pulp & Paper 
(See Controllers, Auto- 
matic. Consistency 
CONSTANT SPEED and 
Frequency Sets 
Andrew. Victor J 
Elec. Tachometer Corp. 
Gaertner Scientific Corp 
General E'ec. Co. 
Pioneer Instrument 
United Cinephone Corp 
Westinghouse Elec. & Mfg 
CONTOUR MEASURING 
PROJECTORS 
Bausch & Lomb Optical 
Leitz, Inc 
Scherr Co.. Inc 
CONTROL DRIVES (See 
Servo- Motors) 
CONTROLS. AUTOMATIC 
(See Controllers, Auto- 
matic) 
CONTROLLERS, AUT 0.- 
MATIC (See also ob- 
ject of Measurement 
and Control) 


“CONTROL” 
— NOTE — 


The following pages de- 
serve close study. Note for 
example that after numer- 
ous ‘“‘Controllers, Automa- 
tic’’ there are three classes 
of “Controllers, Manual.’’ 
Look up also under ‘*Regu- 
lators’’ for many types thus 
termed by usage. Also 
‘Thermostats’ and other 
commonly-used names of 
specific - purpose automatic 
controllers. 

As a rule, Automatic 
Controllers are “‘instrument- 
like’’ while devices known 
as Controls (preceded by 
name of application) are 
simple, single-purpose de- 
vices. 


CONTROLLERS, AUT 0O- 
MATIC, Ammonia (See 
Ammonia Control 
Equipment) 

CONTROLLERS, AUT 0O- 
MATIC, Beater (See 
Controllers, Automatic, 
Consistency) 

CONTROLLERS, AUT O- 
MATIC, Boiler Feed 

Atlas Valve Co 

Bailey Meter Co. 

Fisher Governor 

Fischer & Porter 

Foster Engg. Co. 

Foxboro Co. 

Henszey Co 

Kiely & Mueller 

Manning, Maxwell& Moore 

Mason-Neilan Regulator 
(Cont’d) 








2249 DIVERSEY PKWY., CHICAGO, ILLINOIS 





AUTOMATIC 
TEMPERATURE 
CONTROLS 





D unlimited for controlling 
temperatures fom 10) 
to 1400 deg. F. 


SPECIAL FEATURES: Adjustable range is 
unusually large — Adjustment by large 
knob and dial outside 
reading 2 in. dial graduated in 100 di- 


visions — Large screw terminals make 
wiring easy — Positive snap action Micro 
Switches — Levers rotate on 1/4 or 3/16 


pins — No knife edges — Ridged castings 
— Operating Principle, 
pansion of solids, no liquids or gases to 
cause trouble — Tubes—suitable alloys 
for low temperatures, high temperatures, 
or corrosive conditions. These and other 
features make the model D 


Accurate and Positive 
Send for Bulletin and Data Sheet 


BURLING —— 
INSTRUMENT COMPANY 


251-253 SPRINGFIELD AVE., NEWARK, N. J. 


Cover removed 
APPLICATIONS: A most 


of case — Easy 


differential ex- 


CONTROLLERS, AUTO- CONTROLLERS, AUT 0. 
MATIC, Boiler Feed MATIC, Combustior 
(Cont'd) (Cont'd 

McDonnell & Miller Cambridge Inst. Co 
Mercon Regulator Co Cash Co 

Natural Gas Equipment Consulting & Engineering 
Northern Equip. Co. Denver Fire Clay Co 
Republic Flow Meters Co General Combustion ( 
Robertshaw Thermostat General Regulator ( 
Ruggles-Klingemann Hagan Corp. 

Watts Regulator Co Hays Corp. 

Wilgus Mfg Co Lantz-Phelps Corp 

CONTROLLERS, AUT O- Leeds & Northrup Co 
MATIC, Boiler Water Mason-Neilar Reg. Co 
Concentration Minneapolis- Honeywell 

Cochrane Corp. Nationa! Airoi] Burner 
Fischer & Porter National Brass Co 
Henszey Co Natural Gas Equipmer 
Leeds & Northrup Co. Republic Flow Meters 
Republic Flow Meters Selas Company 
Manning, Maxwell& Moore CONTROLLERS, AUTO 

CONTROLLERS, AUTO- MATIC, Condensation 
MATIC, Bulk Material Bailey Meter Co. 

Level Boylston Co 
Bin-Dicator Co. Fisher Governor Co. 
Fuller Co Friez & Sons 

CONTROLLERS, AUT O- General Regulator Corp 

MATIC, Chlorine Manning, Maxwell&M 

Arca Regulators, Inc Seely Instrument Co 

Askania Regulator Co. Tagliabue Mfg. Co. 


Builders-Providence Taylor Inst. Cos. 
Everson Mfg. Co. CONTROLLERS, AUTO. 
Fischer & Porter MATIC, Condenser 
LaMotte Chemical Prod Leakage 


Manning, Maxwell& Moore 
National Meter Co. 
Rascher & Betzold 
Victor Equipment Co. 
Wallace & Tiernan Brabender Corp. 
CONTROLLERS. AUT O.- Bristol Co. 
MATIC, Combustion D’Este Co 
Arca Regulators, Inc Foxboro Co. 
Askania Regulator Co. Mason-Neilan Reaulator 
Bailey Meter Co. Merritt Engr. & Sales 
Brooke Eng. Co Paprex Co 
(Cont’d Process Controls, Inc 


—ASKANIA— 


Automatic Control 
Systems 


for every branch of industry 
IN POWER PLANTS FOR— 


Boiler combustion control. 
Pressure reducing. 
Prime mover control. 


IN STEEL PLANTS FOR— 

Blast furnace 
Air flow control of blowing engines. 
Combustion control of hot blast stove 

burners. 
Gas pressure control. 
Open hearth furnace 
Furnace pressure control. 
Combustion control. 
Control of multi-fuels. 
Automatic reversal control. 
Soaking pit 
Furnace pressure control. 
Combustion control. 
Reheating and heat treating furnace 
Furnace pressure control. 
Combustion control. 


IN GLASS PLANTS FOR— 
Furnace pressure control for melting 
tanks. 
Fuel-air ratio control for melting tanks. 
Gas pressure control. 


IN GAS PLANTS FOR— 


Gas mixing control. 
Exhauster control. 


Leeds & Northrup Ce. 
Manning, Maxwell& Moore 
CONTROLLERS, AUTO 
MATIC, Consistency 











For addresses, see pages 82-9] 


Booster control. 

Collecting-main pressure control. 
Stack-draft control. 

Oven fuel gas pressure control. 


Askania alone has the Jet Pipe Principle 





ASHKANIA 


REGULATOR CO. CHICAGO 

















Tagli 
Tayl 





















A 24-HoOUR RECORD—giving ac- 
curate and dependable measurements 
so vital to efficient and economical 
operation. 


Hays Combustion Meters employ the 
Orsat principle for measurement of 
COs. Water operated —no moving 
parts—extreme accuracy coupled with 
dependable performance. 


There is a Hays Combustion Meter 
to fit every requirement—remote or 
integral mounting, indicating or re- 
cording or both. Write to 925 Eighth 
Indiana, for 


Avenue, Michigan City, 
free catalog. 

















CONTROLLERS, AUTO- CONTROLLERS, AUT O- 
MATIC, oe MATIC, Damper 
Abrams Instrume Arca Regulators, Inc. 
Bristol Co Askania Regulator Co. 
gle Signal Cort Atlas Valve C 
2 te Bailey Meter Co. 
Lam rete Electric rr Raster Coteman Co 
sjaes Wika agg Belfield ¢ 
N ul Time & Signa sristol Co. 
Seely Instrument ( Brooke Eng. C 
en Electric a Brown Inst. Co. 
United Cinephone Corp fa 4 
ONTROLLERS, AUT O- = 
MATIC, Current (See Co 
Regulators) te 1 Co 
ish 0 
CONTROLLERS, AUTO oe 
MATIC, Cycle Foxboro Corp 
Abrams Instrument Frio: & Sons, Julien 
Autocall Co Gleason-Avery. Inc 
Bailey Meter Co. Hagan Cor 
Barber Coleman Hanlon-Waters, Ir 
Bristol Co Hays Corp 
Brown Inst. Co. Johnson Service Co. 
Cramer & Co., Inc. Kiely & Mueller 
Denver Fire Clay Co Leeds & Northrup Co. 
; Switch Corn Mason-Neilan epee 
- . Manning, M ll& Moore 
Fisher Governor Minneapolis-H neywell 
Foxboro Co Nartior ner 
Hagan Corp Natural Pre | a 
Hanlon-Waters. Inc Penn Electr Su h Co 
Industrial Timer Corp Powers Regulator Co 
Leeds & Northrup Co. Preferred Ctilities Mfg 
Manning, Ma & Mox Repub! F w Meters 
Mason-Neilan Reg. Co. oo Sg 
Minneapolis- Honeywell ( ite a 





Monitor Controller Co Tagliabue Mfg. Co 

. Ti « Signa Taylor Instrument Cos. 
Seely Inst ent ¢ Watts f 

Tagliabue Mfg. Co Whit 

Taylor Inst. Cos. Wilgus 
















FOXBORO 


Automatic Controllers 


rOXt Nak ) mt 
Airs and Operated 
> nidity. T t 
every type fr the nole 
eo ' f 
) 225 The Foxboro 
Neponset Ave., Foxboro, 


Company, 46 
Mass., U.S.A. 





CONTROLLERS 
ATIC, Density 
Acme — yr Co 
Arca Reg r 
Autom at 


Mann ng, Ma &Mo re 
Mine & Smelter Supply 
C.J 


Tagliabue Mig Co., 
Taylor Instrument Cos. 


CONTROLLERS, AUT O- 


MATIC, Desuperheat 
Arca Regulators, Inc 
Askania Regulator Co. 
Atlas Valve ¢ 
Bailey Meter Co 
Brown Inst. Co. 
Foxboro Corp. 


Hagan Corr 





Leeds & Northrup Co. 
Manning, M &M f 
Mason-Neilan Regulator 
Regulator C 
Equip. Co 
» Flow Meters C 
Spence Eng Co., Ine 
Tagliabue Mfg. Co 
Taylor 'nst. Cos 
Trerice ( 


CONTROLLERS. AUT O- 
M 


ATIC. Draft 
Arca Regulators, Inc 
Askania Regulator Co 
Atlas Valve ¢ 
Bailey Meter Co. 
Barber- Coleman Co. 


Inst. Co. 

Cash C 

Denver Fire Clay Co 

Foster Eng. ¢ 
(Cont'd 


AUTO- 





CONTROLLERS, AUTO- 
ATIC, Draft (( 
Foxboro Co 
Friez & Sons, Julien 


Gener 
Gleason-Av 


al Regulator Cort 


ry. Ine 





Hagan Corp 
Hays Corp 
Leeds & Northrup Co 


Manning, Ma &M 
Mason-Neilan Regulator 
Minneapolis-Ho meywell 
National Airoil B ITT 

Na 1 Bras 

Preferred Utilities Mf 
Rept ; Fl Ww M ters 
tugg K ann 
Tagliabue Mio. Co 
Taylor Inst Cos 


SONTROLLERS. AUT O- 


MATIC, 


Feed Water 


Askania Regu lator Co 
‘ 


Atlas 


Salty Meter Co. 


Floker Governor 
Fischer & Porter 


Mason-Neilan 


an ¢ 


&M 
Reg. Co 


McAlear Mfg. ¢ 


McDonnell & Miller 


m Regulator ¢ 


CONTROLLERS, 






Flow 





AUTOMATIC, 





Counting to 











BAILEY METER 


CONTROL 


@ Bailey Meter Automatic Combustion 
Control of boilers results in substantial 
saving in fuel; increased boiler capacity; 


reduction of boiler and furnace mainte 
nance; more time for operators to devote to 
general station maintenance; and improve 
ment in the general character of service 

Bailey Meter Control makes possible the 
everyday operation of boilers at test effi 
ciencies because it is a complete combustion 
control system which (l) automatically 
maintains steam pressure by supplying fuel 
and air simultaneously to boilers in accord 
ance with changes in steam demand, (2) 
automatically maintains most economical 
fuel-air ratio by incorporating the Bailey 
Boiler Meter as an integral part of the sys 
tem, (3) automatically maintains the desired 
furnace draft, and (4) automatically dis 
tributes load among boilers so that each 
unit carries its share 

This sturdy inexpensive air-operated 
ontrol system has been applied to all sizes 
and types of boilers ranging from 200 h.p 
upward. It is applicable to all fuels and all 
methods of firing 

For further information consult Sweet's 
~ ag Catalogs or write for bulletin 


No. 102-A. 


BAILEY METER COMPA 
1041 IVANHOE ROAD CLEVELAND, O. 
Bailey Meter Company Ltd., Montreal, Canada 


















CONTROLLERS. AUTO CONTROLLERS, AUTO- 
MATIC, Filter Rate MATIC, Float (( 
Builders- Providence Sper Eng. ¢ In 
Cochrane Corp Tagliabue Mfg. Co 

Fischer & Porter Taylor Inst. Cos 
Internatior Filter ¢ W I . 
Manning. M &M CONTROLLERS, AU TO- 
+ rag og Co . MATIC Flew U 
a r Inst ) 
eas . . American Meter Co 
CONTROLLERS. AUT O- n : 
MATIC, Float \ 3 r 
= Bailey Meter Co 
AMEN DTAGICy Bristol Co 
A ( k ' 
\ at Con ‘ B inst c 
Automatic Temp. Contr« wwe 7 , 
Bailey Meter Co Builders-Providence 


Builders- Providence 


Coch 


ane Corp 


Fisher Governor 


s Electric Cc 


Foxboro Co ’ r I ( 
F obits Leeds & Northrup Co 
SF cated Se Ir Leupold. Volpel & ¢ 
Kiely & Mueller ; Mason-Neilan Regulator 
Leupold, Volpel & C« Mca Mfg. ¢ 
Mason-Neilan Regulator M 

Vcd a 

Mercon Regulator ( Controls, I: 
Penr E Swit S x ul 
Powers Regulator Co S g ¢ I 
Rugg I gemanr Tagliabue Mfg. Co 

> V Mfg. Ce Taylor inst. Cos 

S © V &M . : 


W Mig 





















TRAY 
CELECTRAY 


TAG 
ELS Dee P 


INDICATING 












For addresses, 













see pages 82-9] 


TAG ee 


Wherever the contro! of plant operations present pro 
duction problem, TAG Automatic Controllers of either the 
electrical or air-operated types offer competent solution 
These TAG Instruments have opened the way to better 
processing methods by more precise control of tempera 
ture, pressure and the time in which they act. Write for 
catalogs. 
TAG 
RECORDING 
7 e . . 
Cc. J. TAGLIABUE MFG. CO 
Park & Nostrand Avenues, N. Y 


Brooklyn, 








































































































































CONTROLLERS, AUTOMATIC, Flow to Pressure 
CONTROLLERS, AUTO CONTROLLERS, AUTO- CONTROLLERS, AUT O- CONTROLLERS, AUT O- CONTROLLERS, AUTO- CONTROLLERS AuT 
MATIC Flow Propor MATIC, Furnace MATIC, Gravity porte Lighting MATIC, Liquid Level MATIC, Pressure & 
tioning Cont'd Abrams Instrument Cont'd Vacuum (Cont'd a 
American Meter Co Ca ( Bailey Meter Co Betts & Betts Mercoid | —s selfield Cr 
Arca Regulat Inc ( , Cc paste teiche “4 Cutler-Hammer, Inc Mercon Re itor ¢ Bueke!l & Co 
Askania Regulator Co Defend “fees Reg = XoOre -. ell& Moore P gon Electric Co Mi nneanatie Honeywel ll Boylston ( 
A ‘ I Fire Clay Cx canes ae : United Cinephone Corp Moore Products Co Bristol Co. 
a he 2 FF ‘ ~na —— agg toed Weston Elec. Inst. Corp Morey & Jones, Ltd Brooke Eng. Co ro 
Bailey Meter Co Friez & Sons : sath . we Zenith Electric Co Natural Gas Equipment Brown Inst. Co 
Barber-Coleman Co Saties tetahes Os  oeroanag oly os. CONTROLLERS, AUT 0- Northern Equip. ¢ Builders Iron Fout i € 
Brietet Co. G R P ee en 4 MATIC, Liquid Level Soran " Electric 2 Cash Co | a 
srooke Eng. ¢ pp 3 , : Allen-Bradley Co Penn Electric Switch Connelly Jron Spong | 
Brown Inst. Co ig Avery. CONTROLLERS. A U T O- American Meter Co. Photoswitch, Inc Cutler-Hammer, Jn E 
Builders- Providence Hag be MATIC, Humidity Arca Regulators. Inc Powers Regulators Co. Davis Reg. ¢ | . 
Ca Hays Corp. ra American Moistening ( Askania Regulator Co. Precision Therm. — I’ Este Co 
Cochrane Corp I lust A ane ; ‘ t Ar Regulators, Inc Atlas Valve Co Reliance Gaug ( umn Dickson Co | 
( er-H r JWr oa = > a Atlas Val , Autocall ¢ Republ c Fl w Meters Eclipse Fuel Engg | 
Electron P ( eeas wthrup rber-Cole Automatic Control Co Rowan Controller Co Emerson Apparatus ( 
F 2 1 ir , Eng. ¢ Barber-Coleman Co Ruggles-I . | 
ischer & Porter . ee aoe ” Brabender Corp Automatic Temp. Control seies-Niingemann Fisher Governor Co } 
Foxboro Co “ ne, M « ‘ Bristol Co ; Bailey Meter Co * I : ' an 7 Co Ford Reg. Valve © } 
Genera: Regulator Cort dhe i ~ivoegens Bastian-Blessing ret Schaub Eng Foster Engg. Co 
Hagan Cor Mason-Neilan Regulator Brown Inst. Co BR ‘teld : me" Simplex Valve & Meter ' hell Co 
Hanion-W Ir +: “a s-H 1 Cramer & Co., Inc. Bender Warrick Spence Engineering Co Fredericks, George 
Her ‘ finn meyes Dietert Co Bin-Dicator Co. Stets ¢ Friez & Soiis 
Mlir Ener. ( N r \ Burner Electronic Prod. Cc Saviston Co Tagliabue Mfg. Co. Fulton Syphon C¢ 
Intert Filter Co N nal Bra ‘ Fenwal, Inc. Bristol Co. Taylor Inst. Cos. Furnas Electric C : | 
Lamt & Mann ¢ N Gas Equipment Foxboro Co Builders-Providence United Cinephone Corp Gas. Appl. Specialtic 
Mason-Neilan Regulator I le ( Friez & Sons Brown Inst. Co. C. F. Warrick Co General Controls Co. 
McA Mfg. P rt Co oie G2neral Controls Co Cash Co Ww ater Leve Controls Co General Electric Co 
Mercon Regulator Co Set i oan H-B Inst Co.. Ine Cochrane Corp. we . eee ie Genera! Regulator ( 
~ eae - x ~ wsecind } a ne Johnson Service Co. Control Corp manag gg we: Gen. Sales & Prod 
ned Wahon Sanat ss Pyrometer Inst. Co Leeds & Nor.hrup Co Cutler-Hammer, Inc sashg “iit Hagan Corp. 
Simplea Valve & Mete Py Bagh 0 = se the fn alee > Davis Reg. Co CONTROLLERS, AUTO- —_ Hanlon “aters, Inc 
Sper Kuzr. Co nc t v eters ae - : Defender Automatic Re MATIC. Load (See Hays Corp 
mann -Neilar ! é 
Tagliabue Mir. Co ' ~. wn vit Ps Cc — oa : Me ae Electr mic Prod. Co Regulators) Hoke, Inc. 
Taylor Inst. Co oo, Minneapolis- Honeywell D'Este Co CONTROLLERS, AUT 0. ee 
rere J ( : o — 9 . ndicator Co MATIC, Moisture (See linois Engg. Co 
v! juipment ¢ Tagliabue Mfg. Co. Moeller Inst trament Co il Governor Co. Controllers, Automatic, Klipfel Mfg. Co. 
Wheeico Inst. Co Taylor Inst. Cos ae M ire Reg r ( Foster Engg. Co Humidity) Lammert & Mann Co i 
CONTROLLERS, AUTO. amie tak Se —s Parks-~( r Co. Foxboro Co. CONTROLLERS. AUT O- Leeds & Northrup Co 
MATIC. Fluid Propor- White Mfe ¢ P = I r Swit F k . MATIC, Phase (See Leslie Co | 
tioning White-Rodwers Blectric Phila. Thermometer ¢ Julien P. Friez & Sons Requlators) Manning, Maxwell&M 
(See Controllers, A i ral Powers Regulator Co. Muller Co CONTROLLERS. AUT O- Marsh Corp. 
tomatic, Flow Propor- Robertshaw Thermostat Goncral Controls Co. MATIC, Power Factor Mason-Nei!an Regulator 
tioning CON” ROLLERS, AUTO- s Co., In General Eleciric Co. (See Reguiaters) McDonnell de. Dil 
. MATIC, Gas Density Seientific Inst. ( General Regulato. Corp. CONTROLLERS. A UT 0- secttherp“ gir Wal scorn 
‘ CaP eae th Rill Refinery Supply Co. Seely Instrument ( Guardian Elec. Mty. Co. MATIC, Pressure & — id pee , a 
See . CONTRO 3 _ Supreme Elec. Prod Hagan Corp Vacuum AAI Cag 
| ___ (See Regulators) OuyasLLeKs A Ada Taoliabue Mfg. Co lianlon-Waters, Inc Awue Heaidaior Co Minneapolis- Honeywell 
CONTROLLERS. AUT O.- (See Controllers, Auto- Taylor Inst. Cos. _ no Allen-Bradley C Naiior al 7 me & Sigt 
= Furnace matic Flow Propor- Thwing-Albert Inst. Co. International Filter ¢ American Meter Co Natural Gas Equip. Ir 
oe. a secant tioning) I a ( H. O Johnson Service Co. Arca Regulators, Inc Northern Equip. Co 
Arca Regulators, In Vanehn-G F Witt ¢ Kiely & Muelle Askania Regulator Co. Fenn Electric Switch 
Askania Regulator Co ee nten a AUT O- —Weksler Thermometer Klipfel Mfg. C Arca Regulators, Inc Perfex Corp 
Automatic Elec. Mfg. Co MATIC. Granular Ma- Leeds & Northrup Co Atlas Valve Co Powers Regulator Co i 
Automatic Temp. Control terial Leve! CONTROLLERS. AUT O- Leupold, Volpel & Co. Autocall Co Precision Therm. 
Bailey Meter Co Bin-Dicator Co. MATIC, Humidity and Lumenite Elec. Co. Automatic Control Co Ranco Ine (Mi 
Barber-Coleman Co CONTROLLERS. AUT O- Temperature (See Con- Manning, Maxwell & Moore Automatic Temp. Control Republic wow aantare a 
Bristol Co MATIC, Gravity trollers, Automatic, Hu- Mason-Neilan Regulator Bailey Meter Co. Reynolds Gas Regulator 
Brooke Eng. ¢ Arca Reguiators, Inc midity and Controllers, McAlear Mfg. Co taldwin-Southwark Corp Robertshaw Thermostat 
Brown Inst fo Askania Kegulator Co. Automatic, Tempera- McDonnell & Miller Sastian-Blessing Co. Ruggles-Klingemann 
(Cont'd Cont'd ture) Cont'd (Cont'd (Cont'd 
BAILEY PRESSURE — LEY TEMPERATURE 
RECORDER CONTROLLER—-)! REC ORDER CONTROL 
| , 
; 
(le 
| STANOATROL 
| 
PRESSURE 
J REGULATING 
VALVE 
J = st 
} PRESSURE TEMPERATURE 
| CONNECTION BULB 
' 
| waTER—— 
Electric or El t e PRESSUR 
lir-Operated Types saggeopaeer N T R O L 
Brown instruments are supplied as electric or air- LIQUID LEVEL at O 
operated controllers, complete with valves, motor 
mechanisms and relays, for automatically con- CONTROLS 
trolling temperatures, pressures, flows, liquid lev- @ Bailey Meter Control of desuper- 
| adic taer haved guaer Ghee or Taleo eee Floatless Non-mechanical heating and pressure reduing incor- 
' ev ror r a ri usfri roc- 
) rates standard Bailey Recorder- 
esses. Write for Catalog 8903 “ ARATRON J IVE ‘ON- a 
g FARATRON LIQUID LEVEL CON Controllers for both pressure and 
Brown Pneumatic Remote TROLS operate on the electronic temperature, as well as a special Bailey 
hase or radio principle. Liquid, Reducing Valve equipped with valve ‘ 
Transmission System touching or leaving the stain- positioner and air cooled packing 
; land 
A = : less steel electrode in the con- g : } 
For remote transmission of measurement and con : . The control system is air-operated 
trol of temperatures, pressures, flows and liquid tainer, changes the electronic 
iui An Releerdans aiesaaiaen, Wilde deo Micke, t ’ . : and is arranged to maintain the desired 
log 9400 impulse to activate a distant final steam temperature by controlling se 
relay. the quantity of water fed to a cartridge 
THE BROWN INSTRUMENT COMPANY, a diti- Operates in any aqueous type desuperheater. This temperature a 
Wak Slay MingcabolirHomerwell Regulator Co, | liquid at any temperature or otecen sate aera 
venue, ia, ; . . emperature recorder- 
pressure. Controls signals or P ee SN 
é the temperature bulb located at the 
re eg o ‘ -< 7Aac 
operates pumps and V alve Ss. @ outlet of the desuperheater. 
Absolutely automatic—requires 
| ROWN INSTRUMENTS no attention FI 
ANO 
eal 
MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS LUMENITE ELECTRIC CO. BAILEY METER COMPANY 
- 407 S. Dearborn St. Ch'cago, III. 1041 IVANHOE ROAD . CLEVELAND, O. HA 
J trolist ’ | 
Bailey Meter Company Ltd., Montreal, Canada | 





») 
ZO For addresses, see pages 82-91 
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Dependable Control Over Process 
Periods or Process Actions 



























, te 
Accurate control of 2 
processes and opera- ect 
tions on the basis of 
TIME, is a major busi- 
ness with ATC. Instal- { 
lations, numbered in 
the thousands, are 
daily paying their way 
ben reliable 
therefore most econom- sin ne , 
ical—performance. An, ATG,Diel Times ava 
Standard models will able types . 
start, stop or repeat 
operations on one to forty load circuits. 

Adjustment can be 

- exactly whatis 

needed, down toa 

split second. The 

total cycle can be 

seconds or any 

number of 
hours. 







Send for 
CATALOG 
An 8-circuit Cam Timer used to B-2 
control eight steps of a process 


Representatives in Principal Cities 


| AUTOMATIC TEMPERATURE CONTROL CO. | 
25 E. Logan St. Philadelphia, Pa. 



























caress | goatee, | _ Seven 
| CONTROLS 


Wheelco Flame - otrols 





; mM: or 
provide positive safety f 
against combustion ex- 


plosions resulting from Water Levels 


flame failure. Flame- 


otrols also prevent entry a nd Flow 


of fuel into the com- 


bustion chamber until ON 








adequate means are pro- 
vided for establishing RECO RDERS 


ignition. 
gnit ™ 


FOR AUTOMATIC CONTROL 
The Rota-matic is a fully automatic The Flame-otrol is the only combustion INDICATORS 


r rotameter I+ wi main 5 ; ; 
. safeguard approved by both Underwriters 

tain a constant flow rate regardless 7 

f process lag or continual load Laboratories and Associated Factory Mu- CMe) 

hanges. The ntrol point may be 

set at any flow over the entire range tual Laboratories for all types of fuel. 

f the rotameter. Handles corrosive 

and viscous fluids which no. other . —— . . 

controller will handle. Also gives pe Complete description given in Leupold, Volpel & Co. 

manent chart record of flow rate and Bulletin No. L2-2. 


reqgisters total tiow NGINEERING 
Send for Bulletin 5!-B Write for your copy, today. HY DROGRAPHI AFC SURVEYIN¢ 


FISCHER & PORTER CO. 


4445 N. E. GLISAN 
COUNTY LINE ROAD Wheelee Instruments Ch na haeepeets 


HATBORO PENNSYLVANIA 833 HARRISON STREET - + + CHICAGO. ILLINOIS 




















Please mention THE 1942 INSTRUMENTS INDEX when writing 21 














CONTROLLERS, AUTOMATIC, Pressure to Thermostatic 


CONTROLLERS, AUTO CONTROLLERS, AUTO- 


MATIC, Pressure & MATIC, Rate-Volume 
Vacuum (Cont d (See Controllers, Auto 
S le Valve Mf ( matic, Flow) 
‘chwien Eng. CONTROLLERS, AUTO- 
Scientific Inst. ( MATIC, Refrigeration 
See Instr nt ¢ Allen-Bradley Co 
pence Engineering ¢ Brown Inst. Co. 
Spencer Thermostat ¢ Cash 
Sterling Eng. Cu tler Ha ammer, Ir 
Tagliabue Mfg. Co D'Este ¢ 
Taylor Inst. Cos Dickson C 
Trerice Co., H. 0. Electrimatic Corp 
Uehling Ins ment ( Frick ( 
Vapor Recovery System Friez & Sons, Julien 


Fulton Syiphon Co 


— G. ft bad tt ¢ 
General Controls Co 


r Equipmen 





ward Leonard Elec Co I}linois Engr. Co 
Water Level Cont: C Lumenite Elec. Co. 
Watts Regulator ¢ Mason-Neilan Regulator 
Waugh Laboratories McAlear Mfg. Co 
Wheeico Inst. Co Mer 1 Corp 
White-Rodgers Electric Minneapolis- Honeywell 
Wilgus Mfg. Penn Electric Switch 
Wood, Harry W Perfex Corp 
Phila. Thermometer Co 
CONTROLLERS, AUTO. Ranco, Inc 
MATIC, Pyrometric Sarco Co., Inc 
Am. Gas Furnace Co Schade Valve Mfg. Co 
Askania Regulator Co. Tagliabue Mfg. Co. 
Automatic Temp. Control Taylor Inst. Cos. 
Bailey Meter Co. White-Rodgers Electric 
Bristol Co. 


CONTROLLERS, AUTO- 
MATIC, RKVA (See 
Regulators) 


Electronic Lab CONTROLLERS, AUTO- 
Electronic Prod. ( MATIC, Specific Gravi- 
Engelhard, Chas. ty (See Controllers, 
Ferner Co. Automatic, Gravity) 
Foxboro Co 
General Elec. Co CONTROLLERS, AUTO- 
G-M Labs MATIC, Speed (See 
Hoskins Mfg. (¢ Tachometric below) 


ill. Testing Labs. 
oo CONTROLLERS, AUTO- 
om & Berthrup Co MATIC, Stoker (See 


Lewis Engg. Co ; 
Lindberg Eng. Co. Controters, Automate. 

Manning, Maxwell & Moore Ferease) 

-  g-so Regulator CONTROLLERS, AUTO- 
artlow Corp MATIC train-Rate & 

Pyrometer sariremont Co teh 

Seely Instrument taldwin-Southwark Corp 


Tagliabue Mfg Co. 
Taylor Inst. Cos. CONTROLLERS, AUTO- 
Thwing-Albert Instrument MATIC, Synchronizing 


Uehling Instrument Co. (See Regulators) 


Wheeico Inst. Co. 
CONTROLLERS, AUTO- 
CONTROLLERS, AUTO- MATIC, Tachrometric 


Brown Inst. Co 
Burling Inst. Co 
Dickson Co 


MATIC, Radio Remote Abrams Instrument 
Am. Automatic Electric Askania Regulator Co. 
Guardian Elec. Mfg. Co Bailey Meter Coe. 
United Cinephone Cory Cont 


(>) Bailey 


FEED WATER 


@ Bailey Meter Company offers three dis- 
tinct feed water control systems. They are 
(1) the Thermo-hydraulic Feed Water Regu 
lator which is suitable for the majority of 
small boilers operating at relatively low 
pressures. This regulator operates from 
water level alone and is provided with a 
fully balanced tight seating V-port regu 
lating valve designed to give a straight line 
~haracteristic. It offers the advantages of 
low installation cost, removable valve parts 
and independence of valve location 

(2) The Single-Element air-operated feed 
water control system is recommended for 
installations on which smooth regulation of 
feed water flow is desired, and a wide 
regulating range cannot be used. This 
system is controlled by water level alone 
as measured by a Bailey Boiler Drum Water 
Level Recorder 

(3) Bailey Three-Element feed water 
control is recommended for high capacity 
low water storage boilers operating at high 
pressures or for boilers operating at medium 
pressures with violent load fluctuations. 
This system is based on actual measurement 
of water flow to the boiler, steam flow from 
the boiler and water level within the boiler, 
and is adjusted primarily to control the 
rate of water flow to the boiler so that it 
equals the rate of steam flow from the 
boiler 

For detailed information consult Sweet's 
Engineering Catalogs or request bulletin 


@ No. 105-A 


BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O 
Bailey Meter Company Ltd., Montreal Conada 








TYPE K-10—Mognetic 


GENERAL 


801 ALLEN AVENUE 


BRANCH OFFICES 


CONTROLLERS, AUTO- 


MATIC, Tachometric 
Cont'd 
Barbour Stockwell Co 
Brown Inst. Co. 
Cutier-Hammer, Inc 
Foxboro Co. 
Genera! Regulator Corp 
Hagan Corp. 
Mason-Neilan Regulator 
Moisture Register Co 
Monitor Controller Co. 
Republic Flow Meters 


vee tame AUTO- 
MA 


Tic, Temperature 
(See Pyrometric above 
or Thermometric below) 


CONTROLLERS, AUTO. 
MA 


TIC, Temperature- 
Time (See Controllers, 
Automatic Thermomet- 
ric; Controllers, Auto- 
matic, Thermostatic; 
Controllers, Automatic, 
Time) 


CONTROLLERS, AUTO. 


MATIC, Thermometric 
Bailey Meter Co 
Bristol Co. 
Brown Inst. Co. 
Burling Inst. Co 
Dickson Co 
Edison Electrical Controls 
Electrimatic Cory 
Electro. Medical Lab. 
Emerson Apparatus Co. 
Fish-Schurman Co. 
Foxboro Co. 
Friez & Sons 
General Elec. Co 
General Regulator Corp 
Gotham Inst. Co. 
H-B Inst. Co., Inc 
iil. Testing Labs. 
Kessler Co. 
Lindberg Eng Co 
Manning, Maxwell& Moore 
Marsh Corp. 
McAlear Mfg. Co 
Minneapolis- Honeywell 
Moeller Instrument Co 
Moisture Register Co 
Paragon Electric C¢ 
Parks Cramer Co 


Partlow Cory 
Precision ie m. 
Scientifi Inst. ¢ 


Tagliabue Mfg. Co 
Taylor Inst. Cos. 
Trerice Co. 

Weksler Thermometer 
Wheelico inst. Co 


CONTROLLERS, AUTO- 


MATIC, Thermostatic 
Accuracy Scientific Inst 
Allen-Bradley Co 
American Inst. Co 
Askania Regulator Co. 
Atlas Valve Co 
Bailey Meter Co. 
Barber-Coleman Co 
soekel & Co 
Bristol Co. 

Boiler Room Equip 
Brown Inst. Co. 
Burling Inst. Co. 
Bushnell & Nevins 
Cook Electric Co 
Cramer & Co., Inc. 
I 


Ermstat Co 

Fenwal. Inc 
Fish-Schurman Co. 
Friez & Sons 
Foster Eng. Co 
Fulton Syiphon Co 
General Controls Co 
General Elec. Co. 
Gleason-Avery Inc 
Gotham Inst. Co. 
H-B Inst. Co 

H. & H. Thermostats 
Illinois Engr. Co. 
Industrial Engr Corp 
Johnson Service Co. 
Kiely & Mueller 





Klipfel Mfg. ¢ 

Leslie Co 

Manning, Maxwell& Moore 
Marsh Corp. 

McCorkle Co 


Mercoid Corp 
Minneapolis- Honeywell 
Moisture Register Co 





Partlow Corp 
Penn Electri ic Switch 
Perfex Corn 


Phila. Thermometer Co 
Powers Regulator Co. 
Precision Therm. 

Ranco Inc 

Rascher & Betzold 
Robertshaw Thermostat 
Ruggles-Klingemann 
Sarco €o., Inc 

Spence Fuxg‘neering Co 
Spencer Thermostat Co 
Sterling Eng. Co. 
Struthers-Dunn 
Tagliabue Mfg. Co. 
Trane Co 

Vaughn-G. E. Witt Co 


Weston Elec. Inst. Corp. 


White Mfg. Co 
White-Rodgers Elec. Co 


GENERAL 


CONTROLS 
SOLENOID VALVES 
* 


SUITABLE FOR ALL SERVICES 
HANDLE LIQUIDS, GASES, 
VAPORS AND REFRIGERANTS 


TYPE K-15—Pilot pis- 
ton operated for lowand 
high pressure duty on 
air, gas, water, light oil 
and all refrigerants. 


valves for controlling 
light and heavy oils, 
water, air, gas, steom, 
ammonia. 

















Ask for Catalog 


BOSTON + NEW YORK «+ PHILADELPHIA 
ATLANTA « CLEVELAND + DETROIT + CHICAGO + KANSAS CITY 


CONTROLS 


GLENDALE, CALIFORNIA 


HOUSTON * DALLAS « SAN FRANCISCO 


For addresses, see pages 82-91 





‘Radio Principle” 
Temperature Controller; 


Wheelco offers a com- 
plete line of Tempera- 
ture Controllers, em- 
ploying the famous 
“Radio Principle” Con- 
trol System. 

“Radio Principle’? Con- 
trollers include: 


CAPACITROLS—Pyrometer Controllers 
POTENTIO-TROLS—Potentiometer Contro| 
THERM-OTROLS—Indicating or Recordin 


Thermometer Controllers 
LIMITROLS—Automatic Shut-off Controller 


PROGRAM CONTROLS — PROPORTION 
ING CONTROLLERS, RESISTANCE THER 
MOMETER CONTROLLERS 


Complete data are available 
on all the above Controllers. 
Write for your copies, today. 


Wheelee Instruments Ge. 


833 HARRISON STREET + + + CHICAGO, ILLINOIS 





A LABORATORY JOB 
Le 





Hays PORTABLE COMBUSTION TEST SETS 
are equipped to handle an accurate gas an- 
alysis—right in the field. 

Installations become tnore successful, trouble- 
makers are rapidly exposed, guesswork be- 
comes a thing of the past. 


Test Sets are available with all necessary 
equipment for the analysis for COs, CO, and 
Oo—complete with flue gas thermometer, and 
draft gage. For further particulars—write to 
925 Eighth Avenue, Michigan City, Indiana. 























GAN CITY. INDIANA,USA 
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QUALITY EBY PRODUCTS 


ARE STANDARD WITH 


The U. S. Army & Navy! 


ELECTRICAL, RADIO AND 
INSTRUMENT MANUFACTURERS 


We invite your inquiries for 


Photoelectric Cell Cables with Plugs Attached 


Remote Controlled Burglar Special Sub or Complete Assemblies 
Alarm Systems Screw Machine Part 

Photoelectric Cell Special Molded Parts 
Relay Units Banana Plugs 

Standard Insulated Binding Posts Rubber Ear Cushions 

Standard Metal Binding Post Head and Chest Sets 

Special Metal Binding Posts Terminals—for Ignition Syst 

Molded Bakelite Male Plugs Special Test Sets 


Molded Bakelite Female Plug Laminated Terminal Strips 
Molded Bakelite Sockets relephonc Telegraph ind = Radio 
Jacks-——Telephone, Telegraph, Radi Apparatus 


MOLDED LAMP RECEPTACLES AND JUNCTION BOXES 
FOR MARINE USE 


COMPLETE UNITS — SUB-ASSEMBLIES — 
COMPONENT PARTS 


HUGH H. EBY, INC. 
4702 STENTON AVE. PHILADELPHIA, PA. 























When you want accurate and depend- 
able automatic temperature or humidity 
control for Air Conditioning systems or 
Industrial Processes call in a Powers 
engineer. With a very complete line of 
self-operating and compressed air op- 
erated controls we are well equipped 


to fill your requirements. 





THE POWERS REGULATOR 
CO., 2734 Greenview Ave., CHICAGO. 
Offices in 47 Cities See your phone directory. 







of Temperature and 


50 Years * Humidity Control * 


POWERS 


* TEMPERATURE AND * 
HUMIDITY CONTROL 










operates CONTROLLER 
| For automatic control of 
Temperature, Level, Pressure, Flow 


ATC manufactures the broadest line of valve- 
control mechanisms, standard types ranging from 
the simplest ‘‘off-on'’ control to fully balanc- 
ing of the medium against the demand at any 
moment. Thousands now in use are demonstrat- 
ing their accuracy, ruggedness and dependability. 
All models are easily installed from instructions 
accompanying shipments. Illustrated is the ATC 
RELATROL which provides compensating valve 
positions in direct relation 
to deviation from the con- 
trol setting. To show stur- 
diness and simplicity two 
views are shown; the upper 
a front view with two valves, 
the lower a back view with 
heavy protective cover re- 
moved. Ask about ATC be- 
fore specifying any valve- 
control devices. 


SEND for CATALOG A-2 


which describes the various standard units 
Representatives in Principal Cities 


AUTOMATIC TEMPERATURE CONTROL CO. 
25 E. Logan St. Philadelphia, Pa. 










Please mention THE 1942 INSTRUMENTS INDEX when writing 





Use this high-pressure Cock 
on your instrument panels 
TESTED TO 4000 LBS. 


This is a lubricated Cock. Body is made of forged steel. 
The plug is Stainless Steel. Rated for 2000 Ibs. working 
pressure and tested to 4000 Ibs. Use this tightly sealed 
Cock on all gauge lines, instrument panel hook-ups, etc. 
Quarter turn completely opens or closes. Ask for Bulletin. 


NORDSTROM 
LUBRICATED AIR COCK 


MERCO NORDSTROM VALVE CO. 


A Subsidiary of PITTSBURGH EQUITABLE METER CO. 
Main Offices: 400 Lexington Ave., PITTSBURGH, PENNA. 












































































CONTROLLERS, Al 





CONTROLLERS, AUTO 
MA 


TIC, Time 
4 4 ane iment 
A B 
Am re as Accumulator 
I er Cory 
clonal Elec Co. 
Automatic Elec. Mfg. Co 
Automatic Temp. Control 
Bacon Elec. Time 
Bailey Meter Co. 
Barber Coleman 
Betts & Betts 
Bristol Co 
Brown Inst. Co 
Clare & Co 
Cor In 
Cramer & Co., Ane 
Eag Signal ( 
1 Prod 
Elec Switch Corp 
' her Gov T 
Foxboro Co 
Friez & Sons, sutton 
General E ( 
Se. ari Inst. Co. 
rdian Elec 
+ teem ! Timer Cor. 
Johnson Service Co 
Leeds & Northrup 
Luers, J. Milton 
Manning, Maxwell&Mo 
Mason-WNe tar eet 








Minneay Honeywell 
Mon Cont r CX 
Na i n «* 5S 4 
N ‘ ern Clock 4 
Parag Elec Co 
1 w Cor 

Penn | Ss 

I’ { 

P) witch, I 

I} volt ¢ t 

Powers Regulator Co 
Pr m Inst ent 
RK Inc., M. H 
Sang El ( 

S ae | tr I ‘ 
Stromberg Electr ( 
St hers-Dunn 


Tontiehes Mfg. Co. 
Taylor Inst. Cos 





Thomas Clock ¢ Set 
Tork ¢ ( 

’ i Cinephone Cort 
Wadsworth Elec. Mfg 
Walser Automatic Timer 


Ward Leonard 
Zenith Electric Co 
CONTROLLERS, AUTO 
MATIC, Vacvum 


(See Controllers, 
matic, Pressure) 


CONTROLLERS, AUTO. 


Auto- 


MATIC Valve (See 
Valve - Operating De- 
vices) 
CONTROLLERS, AUTO- 
MATIC, Viscosity 


Brabender Corp 

Salty Meter Co. 
yeneral Elec. Co 

P aprex ¢ 

Scientific Inst. ¢ 

United Cinephone Corp 


CONTROLLERS, AUTO.- 
MATIC, Voltage (See 
Regulators) 


CONTROLLERS, AUTO. 
MATIC. Volume 
(See Controllers, 
matic, Flow) 


CONTROLLERS. MANUAL 
(Non-automatic), Field 
Cutler-Hammer. Inc 
General Elec Ce. 
Monitor Controller Co 
National Elec. Controter 
Schaefer Bros 
Ward Leonard Elec, Co 
Westinghouse Elec. & Mfg 
CONTROLLERS, MANUAL 
(Nen-automatic), Hy- 
draulic 


Hydraulic Controls 


CONTROLLERS, MANUAL 
(Non-automatic) Motor 

Allen-Bradley Co 
Cutler-Hammer, Inc 
Elec. Controller & Mfg 
Furnas Electric Co 
General Elec. Co. 
Monitor Controller Co 
National Elec. Controller 
Schaefer Bros. Co 
Superior Electric Ce. 
Ward Leonard Elec. Co 
Westinghouse Elec. & Mfg 


CONTROLLERS, MANUAL 
(Non-automatic) Rheo- 
static 

Allen-Bradley Co 

Beck Bros 
Cutler-Hammer, Inc 
Elec. Controller & Mfg 
General Elec. Co 

Monitor Controller Co 
National Elec. Controtler 
Ohmite Mfg. Co. 
Rubicon Co. 

Schaefer Bros. Co 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 

CONTROL SYSTEMS (See 
Controllers, Automatic) 


Auto- 


24 


LOMATIC 





to DRIFT 


Time 


INDICATORS 














The HAZEGAGE 
tion Indicator is the fastest instrument on 
many modern panel boards. It 
automatic controls to be set more pre- 
cisely—often on ten-second information. oP 


It notifies firemen when 


PRECISION COMBUSTION | = 


DIVIDERS, Voltage 
(Radio Frequer 


Andrew, Vict 


Ferris tnst. Corp 

General Ele 
REQUIRES INSTANTANEOUS, Sones _ Radio ¢ Co 
SENSITIVE, INFORMATION International Resist 


Ess Instrument Company 


“Electric Eye” 


"out of bounds" 


Malloy & Co. 

aang Corp 
ss Company 

Combus cots we 

RCA Manufacturing 

Sensitive Research 

Shallcross Mfg. Co 

Televiso Co. 

Ward Leonard Elec 
DIVIDING HEAD, 
TICAL 

Gaertner Scientific 

Zeiss, Inc., Carl 
DIVIDING MACHINES 

American Askania 

Brown & Shar 

Gaertner Scientific { 

Hayes Scientific 


enables 








COUNTERS, Alarm 
Durant Mfg. ¢ 

COUNTERS, Colony 
Fisher Scientific Co 
Sargent & Co 
Spencer Lens Co 
Thomas Co., Arthur H 

COUNTERS, Cycle 
Bristol Co 
General Elec. Co 


Moisture Regis 

Paragon Electric Co 

Raytheon Mfg. Co. 

Seely Instrument ¢ 

Southwestern Electronics 

Standard Elec Time Ce 

States Co 

United Cinephone Corp 

Westing! se Elec. & Mfg 
wa he, Footage 

le & ( 


Bristol Co. 
Durant Mfg. Co 
Elec. Tachometer Corp 


McDonnell Odometer Co 
Ohme tegister Ce 

Saxl Inst. Co 
Southwestern Electron 
ralley-Meter Co 

Tinited Cinephone Corp 


Veeder-Root, Inc. 
COUNTERS, Geiger-Muller 

Cambridge Inst. Co 

arg Instrument 

itron, I 

Walch Mfg. Co 
COUNTERS, Hour 

Cramer & Co., Inc. 

Elec. Tachometer Corp 

General Elec. Co. 


Ohmer Register Co 
Paragon Electric Co 
Southwestern Electronics 
Un i Cinephone Cory 
Westinghouse Elec. & Mfg 


Weston Elec. Inst. Corp 


COUNTERS, Lumber 
Adde & Co 
Durant Mfg. Co. 
Keuffel & Esser Co 
McDonnell Odometer C 
Moisture Register Cx 
Tally-Meter Co 
COUNTERS, Photoelectric 
Ess Instrument Co. 
Lumenite emeerte Co 


Paver-Sills C 
Photobell Corp. 
Production Instrument 
Vacutr Inc 


United Cin phone Corp 
Weston Electrical Inst. 


COUNTERS, Production 
Adde & Co 
Bristol Co. 
Cramer & Co., Inc. 
Durant Mfg. Co 
Elec. Tachometer Corp. 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co.. R. E 
McDonnell Odometer Co 
Moisture Register Co 
Ohmer Kegister Co 
Photobell Corp. 
Production Inst. Co 
Richardson Scale Co 
Rowe Radio Researct 
Shaticross Mfg. 
Struthers- Dunn 
United Cinephone Corp 
Veeder-Root. Inc 
COUNTERS, Revolution 
Adde & Co 
Bristol Co. 
Boulin Instrument Corp 
Cummings Machine Wks 
Durant Mfg. Co. 
Elec. Tachometer Corp. 
Elgin National Watch 
Gurley, W. & L. E 
Hart Mfg. Cx R E 
Ideal Commutator Dresser 
Jaeger Watch Co 
Jones Motrola Sales Co 
Knopf, Paul 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
Cont'd 





COUNTERS, Revolution 
mtd 


McDonnell Odometer ¢ 
McNa f Bridger 

M ture Register ¢ 

0 r Reg ( 

I n In ( 
George Scherr ( Inc 


Ss thwestern Electronics 

ST to 
Standard Elec. Time Co 
Star Brass Mfg. Co 
Starrett Co., L. S 
Veeder-Root. Inc 
Warren-Knight Co 
Zernickow Co., O 

COUNTERS, Stroke 
Adde & Co 
Bristol Co. 

Clay-Adams Co 

Durant Mfg. Co. 

Eagle Signal Corp 
Guardian Elec. “Mfg Co 
Hart Mfg. Co., R. E 
International Register Co 
McDonnell Odometer C 
Moisture Register Co 
Photobell Corp. 

Ohmer Register Co 
Production Inst. Co 
Southwestern Electronics 
United Cinephone Corp 
Veeder- Root, Inc. 

COUNTERS, Twist 
McDonnell Odometer Co 
Sax) Instrument Co 
Seott Co., Henry L 
Southwestern Electronics 

Alfred 
Veeder- Root, Inc 

COURSE PROTRACTORS 

(See Protractors, 
Course) 

CRYSTALS. Piezoelectric 
Bausch & Lomb Opt. 
Bliley 1 
Brush Development Co. 
General Radio Co 
Premier Crystal Labs 
RCA Manufacturing Co 
Valpey Crystals 
Zeiss. Inc., Carl 

CRYSTALS, Quartz 
Bliley Electric Co 
Fuess, Inc 
General Radio Co. 
Master Optical Co. 
Premier Crystal Labs 
RCA Manufacturing Co. 
Valpey Crystals 

ERYSTALS, Rochelle Sait 
Brush Development Co. 

CRYSTALS. Tourmaline 
Fuess, Inc 
Aamo Crystal Labs 
Zeiss, Inc.. Carl 

CUBIC FOOT BOTTLES 

(See Bottles,Cubic Feet) 

CURRENT LIMITERS 
Betts & Betts 
General Elec. Co 
Monitor Controller Co 
RCA Manufacturing 

CURRENT METERS 

Meters, Current) 
CURRENT REGULATORS 
(See Regulators, Cur- 
rent) 
CURVE 
Drawing 

CUTMETERS 
Amthor Testing Inst. Co. 
Coats Mach. Tool Co 
McDonnell Odometer Co 
Veeder-Root, Inc. 

CYCLE CONTROLLERS 


Suter 


(See 


TRACERS (See 
Instruments) 


(See Controllers, Auto- 
matic, Cycle) 
CYCLE COUNTERS (See 
Counters, Cycle) 
CYCLOMETERS 


Veeder-Roct, Inc. 
CYLINDERS. GRADUAT- 
ED (See Apparatus 
Laboratory, Glass) 
DECELEROMETERS 
Accelerometers) 


(See 


For addresses, 





Bausch & Lomb Opt 
DENSOMETERS 
Akatos, Inc 
Gaertner ge 
Gurley, W. & 
Zeiss, In Car 
DEPTH, Indicators Length 
Chicago Dial Ind. Co 
Federal Prod. Corp. 
Gen. Engg. & Model Wk 


‘oe 


DEPTH, Indicators, 
(See Gages, 


Liquid 
Liquid 


Level, Indicating) 
DEPTH INDICATORS, 
vea 
Moe'ler Inst. Co. 
DEPTH, Recorders, Liquid 
(See Gages, Liqu.d 


Level, Indicating) 
DETECTOR CARS, For 
Testing Rails in Track 
Sperry Products, Inc 
DETECTORS, Benzol 
Davis Emergency Equip 
Mine Safety Appliances 
DETECTORS, Carbon 
Monoxide 
Mine Safety Appliances 
DETECTORS, Gas 
Heiland Eesearch 
DETECTORS, Hydrogen 
Cyanide 
Mine Safety Appliances 
DETECTORS, Hydrogen 
Sulphide 
Mine Safety Appliances 
DETECTORS, Mercury 
Vapor 
Mine Safety Appliances 
DETECTORS. Metal 
Associated Research 
General Elec. Co 
Geophysical Inst. Co. 
il. Testing Labs. 
Luxtro! Co., Inc. 
McFarlin Co 
RCA Manufacturing Co. 
United Cinephone Corp 
DETECTORS, Methane 
Davis Emergency Equip 
Heiland Research 
Mine Safety Appliances 
DETECTORS. Mine Gases 
Bushnell & Nevins 
Heiland Research 
Mine Safety Appliances 
DETECTORS, Potential 
Littelfuse Labs 
Minerallac Electric Co 
DETECTORS, Radium 
American Inst. Co. 
DETECTORS, Vibration 
(See Vibroscopes) 


see pages 82-9] 











George Washington Plaza, Fort Lee, N. J. ee ge ne 
DRAFT Indicators (Se 
DECIBEL METERS (See DETECTORS. Voltage ek ee 
Sound Level Meters) General Elec. Co. Draft) hi . 
P Gen *hysical Laborati 
OE FINST RUMENTS Ideal Commutator Dresser ORAFT  Controtters 
Ballauf Mfe ( Me Dev Cr Controllers, Automatic 
Moeller Inst. Co. Minerallac E e Co Draft) 
DEFLECTION TESTERS, Schweitzer & Conrad DRAWING 
Light Wave (See Test- DIAL INDICATORS eg ihn 
ers, Deflection, Light (Length) Alpha Instrument 
Wave) Ames Co., B. € Alt nder & S 
DEFORMETERS Brown & Sharpe Dietzen € 
Baldwin-Southwark Corp Chicago Dial Ind. C« Drafto Cc 
Dietert Co Federal Prod. Corp. Gurley. W. & L. I 
DELINEASCOPES Gen. Engg. & Model Wi Henschel & C 
f . 4 Premier Crystal Labs Kern ( 
Bausch & Lomb 7 . ; 
Central Scientific Co s rr Co., Geo Keuffel & Esser C 
itz. Inc Scient if inst cc M rs Falls Co 
Spencer Lens Co. Starrett ¢ Ne —_ mn Sect on Lit 
DEMAND, Indicators (See DIAL MICROMETERS : oA Fr a 
Meters. Demand, Elec- (See Micrometers. Dial) Sol n I ( 
tric; Meters, Demand, OIFFERENTIAL PRES- “4, : 
Gas) SURE (See Controllers, ~ » LS 
. Gages, etc., Pressure) n ( 
DEMAND, Recorders r 1 States 
(See Meters, Demand) DIFFRACTION GRATING Wa 7m Kr ; he > ; 
DEMAND — LIMITING oe oe oo, 9 
a age aa DILATOMETERS White Co., Inc., David 
Pralts & Ba no ae American Inst. Co. DRIFT INDICATORS 
Tagliabue Mfaq Co. coo Co. Driftmeters, In 
‘erner Co Gurley, W. & L. E 
Plarniied Research L , Gaertner Scientific Corp Kollmorgen Optical (¢ 
~hipl- acao jrhaeaad E. Leitz, Inc Kollsman Inst. Co. 
saird Associa Rockwell ¢ Stanley P Pioneer Instrument ( 


Zeiss, Inc., Carl RCA Manufacturing 





DIFFRACTION 
GRATING 
REPLICAS 


Transmission and 
Reflection Types 


for visual and Ultra-Violet 
Spectroscopic Apparatus 


also 


Front Surfaced Mirrors 


(Aluminized), 
Monochromatic Light 
Sources. 

& 


LABORATORY 
SPECIALTIES INC. 


144 S. WABASH STREET 
WABASH, INDIANA 
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ment 
complete aircraft engine tem- 
perature 
electrical 
in 
quantities. 

To Defense instrument users 
‘here 
the DeJur plant. 

If you have an instrument 
problem write or wire Dept. 
EM 111 foday. 
I-61 






EJuR is equipped to han- 
dle all types of instru- 
requirements from 
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now available. 






































DRIFT INDICATORS, 
Bore Hole 
Ruska & Co 
Sperry-Sun Well Surveying 


DUROMETERS (See Test- 
ers & Testing Ma- 
chines, Hardness) 


DUST ANALYSIS 
APPARATUS 
Bausch & Lomb Optical 
Central Scientific Co. 
Corning Glass Works 
Eimer & Amend 
Falstrom Co. 
Federal Pneumatic Systems 
Fisher Scientific Co. 
Macalaster Bicknell Co. 
Mine Safety Appliances 
Pfaltz & Bauer, Inc 
Sargent & Co 
Scientific Glass Apparatus 
Scientific Inst. Co 





DYNAMOMETERS, 
Hydraulic 
Taylor Mfg. 


DYNAMOMETERS, Pull 
Rod 


Corp. 


Tathaway Inst. Co 
Hayes Scientific Apps. 
Martin Decker Corp. 
Seederer-Kohlbusch, 


DYNAMOMETERS, Rotary 
Absorption 
Bristol Co. 
General Elec. Co 
L. A. B. Corp 
Mid-West Dynamometer 


DYNAMOMETERS, 
sonen 

Baldwin-Southwark Corp 
Boulin inctrement Corp. 
Dillon & Co 

Hathaway Inst. Co 

Olsen Testing Machine 
Riehle Div. 

Seederer-Kohl busch 


Thwing-Albert 


)YNAMOMETERS, 
Transmission 

Hathawav Instrument 

Rubicon Co. 

Seederer- K ohlbusch 


ARTH CURRENT 
METERS (See Meters, 
Earth Current) 


Inc 





FEED WATER TESTING 
APPARATUS 


ELLIPSOGRAPHS (See 
Drawing Instruments) 


EARTH RESISTANCE 
METERS 


American Inst. Co. END MEASURES Burrell Technical Supply 
Biddle Co., Jas. G. Pratt & Whitney Central Scienufie Co 
Geophysical Inst. Co. ENGINE INDICATORS Cochrane Corp. 

Heiland Research (See Indicators, En- Electronic Products Co. 
Industrial Insts. Inc. gine) G. M. Mfg. Co., Inc 
Rawson Electrical Inst. ENGINE INDICATOR RE- Hellige, Inc 

Rubicon Co DUCING MOTION Industrial Insts. Inc 
Shallcross Mfg. (See Reducing Motion, LaMotte Chemical Prod 


Sticht & Co Engine Indicator) Leeds & Northrup Co. 
EUDIOMETERS Pfaltz & Bauer, Inc. 
ae Ga t. Ace Glass Inc Taylor & Co.,Inc..W. A 
Braun Corp Central Scientific Co FIELD RHEOSTATS 
Central Scientific Co. Eimer & Amend (See Rheostats, Field) 
Eimer & Amend Machlett & Son 
EUSCOPES FIELD-STRENGTH 


Precision Therm. MEASURING SETS 


Bausch & Lomb Optical 


Rascher & Betzold Andrew, Victor J 
Tagliabue Mfg. Co. One —— on, Federal Telegraph Co 
EBULLISCOPE (See ers, Expansion) day Corp. 
Ebulliometers) EXTENSOMETERS McFarlin Co 
ECHELON GRATING (See American Inst. Co. oy egg ene a 
Grating. Echelon) Baldwin-Southwark Corp anufacturing . 


Tobe Deutschmann Corp 
FILLING MACHINES, 


Brabender Corp. 


ELECTRIC WAVE FIL- Cambeldas tact, Cé: 


TER SECTIONS 











ndre riete Eitzen Co Automatic 
gh Se Ferner Co Anderson Bros. Mfg. Co 
Clough-Brengle C Gen. Engg. & Model Wks Bowser & Co 
ough engle Co Ta > phot eater Gon. Co. 28 
General Radio Co. Hayes Scientific Apps “tet pieeeess 
United Transformer Corp Metz ger & Son Richardson Scale Co 
Olsen Testing Machine Triangle Package Mach 
ELECTROMETERS, EYEGLASSES, POLAR- MACHINES. 
Quadrant IZED (for Photoelastic 
Cambridge Inst. Co. Work or Strain Ob- B. F 
Central Scientific Co. servation, etc.) se rai Ein 
Pfaltz & Bauer, Inc. Polarizing Inst. Co P oprah Mach 
eceien tan Cc Zeiss, Inc. Carl FILLING MACHINES, 
Testrite 'nstrument Co. 
Welch Mfg. Co. gg ag “Barrel 
ELECTROMETERS, String Gen. Elec. Vapor Lamp Bowser & Co 
Cambridge Inst. Co FAULT LOCATORS FILLING MACHINES, 
Geophysical Inst. Co. Industrial Insts. Inc Can 
Pfaltz & Bauer, Inc Leeds & feel — n ™ s. Mfg 
ywser é ) 
ELECTRONIC METERS Rawson Elec. Inst. Co Gea i R 
(See Meters. Electronic) Rubicon Co. Triangle Package Mach 
Shallcross Mfg Co 
ia fy — Tobe Deutsch Corp FILLING MACHINES 
SOLUTION TESTIN Carton 
_ APPARATUS FEED WATER METERS Gump Co.. B 
. Bailey Meter Co. Kasod 
Basti Ifle Co Brown Inst. Co Triangle Package Mach 
— Builders-Providence FILTERS, Light (See also 
, Ene. Central Station Steam Filters, Optical) 
Industrial “on In Cochrane Corp American Inst. Co 
Praits & Bauer, Inc Elec. Indicator Co Bausch & Lomb Opt. 
Sarg nt & Co : Fischer & Porter Central Scientific ¢ 
Taylor & ¢ ne., W. A Foxboro Co. Corning Glass Works 
Thwing- Albert Inst. Co Henszey Fish-Schurman Co 
ELECTROSCOPES Mason-Neilan Regulator Fuess, Inc 
Chicago Apparatus Co Morey & Jones, a Kollmorgen Optical 
Denver Fire Clay Co Reput > Fi w Me Leitz. Inc 
Geophysical Inst. Co. Simplex Valve & Meter Perkin-Elmer Corp 
Pfaltz & Bauer, Inc. Tag! iabue te Co. Zeiss, Inc., Carl 





For addresses, see pages 82-91 





DRIFT 








MILLIONS of STROKES 
for Defense! 


Now. as never before, Industry must be geared for “full 
speed ahead!” And it’s vitally important that production 
machines be equipped with Productimeters to record out- 
put accurately, dependably, economically . . 
ruggedly built to withstand severe usage. 


FILTERS, Optical 
Akatos, Inc 
Bausch & Lomb Optical 
Electronic Laboratory 
Fecker, J. W 
Fish-Schurman 
General Scientific Corp 
Goerz Amer. Optical ¢ 
Klett M‘g. C 
Mico Instrument Co 
Pfaltz & Bauer, Inc 
Rubicon Co. 
Testrite Instrument Co 





Triumph Mfg. Co 
Uni ted Cinephone Corp 
FINDERS, VALVE BOX 
Geophysical Inst. Co 
FIRE CONTROL INSTRU- 
MENTS, MILITARY 
& NAVAL 
Elec. Indicator (¢ 
Fecker, J. W 
Kern ¢ 
Kol gen O al Co 
Unertl Opt. ¢ 
Ur Cinephone ( 


a ong 
ring System 
FLASH apie TESTERS 
(See Testers, Flash 
Point) 


FLASH E RS, a Tube 
Mf 





angam Electric ¢ 
FLATNESS TESTERS 
(See Testers, Flatness, 
Light Wave 
es OPTICAL 
Zaird 


Bausch r% Lomb Optical 


A & § 

Ednal Co 

Fecker, J. W. 

Ferner Co. 
Fish-Schurman Co. 
Fuess, Inc 
Gaertner Scientific Corp 
Goerz Amer. O ( 
Kollmorgen O ( 
Master Optical Co 

M Ir ( 
Miller Corp W liam 
Perkin-Elmer ive 
Ruska & ¢ 

. r < I G g 


( 


INDICATORS to FLOW METERS, 





BI 





AST 





. that are 


SEND FOR BULLETIN No. 7 
describing complete line of Stroke Counters. 


There’s a Productimeter for every purpose: Electric, Prede- 
termined, Conveyor, Lineal and Revolution. 


DURANT MANUFACTURING COMPANY 


1914 N. Buffum Street 
Milwaukee, Wis. 





194 Eddy Street 
Providence, R. I. 


FLATS, OPTICAL (¢ 
Simpson Optical 
Spencer Lens 
Tinsley Lab 
Unertl, John 
Van Keuren Co 
Wilder, R. 8 


ratories 


Woermann-Schuchhardt 
Zeiss, Inc., Carl 
FLATS, OPTICAL, Fused 
Quartz 


Bausch & Lomb Opt 
Thermait Synd.cate Ltd 


“FLOW” 


(Flowmeters measure pri- 


marily RATE of flow. For 
positive or ‘‘quantity 
fluid meters, see the nu- 


merous classes under ‘‘Me 
ters’’) 


FLOWMETERS, AIR 
(See Flowmeters, Gas) 


FLOWMETERS, AREA 
Cone & Disk Type 
Cochrane Corp 
Commercial Engg. Labs 
Sg wey & Porter 
riez & Sons 
National Meter Co 


FLOWMETERS, AREA 
Cylinder & Piston Type 
American Inst. Co 
Bowser & ( 
Brown Inst. Co 
Fischer & Porter 
National Meter Co 
New Jersey Meter Co 


FLOWMETERS, AREA 
Free Float Type 
A tr Gas Furnace Cx 
D'Este ¢ 
ba nar nl & Porter 
rman ¢ rp 
tek a 
Schutte & Koerting Co 
FLOWMETERS, AREA 
Orifice & Plug Type 


American Meter Co. 
Industrial Inst 

aeaan eal Co 

Cochrane Corp 


Fischer & Porter 
Mason-Neilan Regulator 
Republic Flow Meters 
Taylor Inst. Cos 
Trimount Instrument 


FLOWMETERS, BLAST 
(See Flowmeters, Gas 
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ed 
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SHUNT 


Builders 


distribute 


FLOW METERS, GAS to FLUID METERS, GAS 


RECORDING-INDICATING-CONTROLLING 


[naleumendt 


Liquid Level ° 





CHRONOFLO 


Builders Chronoflo Telemeter 
brings measurements of flow. 
level, pressure. temperature. 
and weight from any dis 
tance to 
indicating and recording in 
struments. The Chronoflo time 


impulse Meter has more than 





hundreds 
of firms have purchased 


Again and again 


Meters to 
measure steam, air, 
that they sell to customers or 
to various depart- 
ments. Low price and accu- 
racy are but two of the many 
Type KS advaniages. Write 
for Bulletin 307. 


DING 


for 


METERING FLOW 


Weight 


VENTURI 


Builders 
equally 


Venturi Meter is 


respected in boiler 
rooms, water works, and sew- 
age disposal plants every- 
where. For the super-accu- 
racy required by _ central 
stations, each Type M is ad- 
justed to match exactly its 
University-calibrated Venturi 


Tube. Write for Bulletin 324. 


located 





fulfilled its promise. Write for 
Bulletin 320A. 


FLO-WATCH 


An attractive flow meter as 
accurate as it is good-looking. 
This recording, indicating, 
and totalizing meter is de- 
signed and priced to allow 
wide use throughout the 
serviceable 
with Venturi Tube, 
Nozzle or Orifice Plate. Write 


for Bulletin 318A. 


plant. Equally 


Flow 


or gas 









BUILDERS - PROVIDENCE, INC. 


BUILDERS IRON FOUNDRY) 


PROVIDENCE 

















For addresses, see pages 82-91 
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COCHRANE CORPORATION ~+ 3120 N. 17th St., PHILADELPHIA, PA. 
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FLOWMETERS, GAS 
Ace Glass, Inc 
American Gas Furr 
American Inst. Co 
American Meter Co 
Bacharach Industr.al Inst 
Bailey Meter Co 
Bowser & Co 
Bristol Co 
Brown Inst. Co 
Builders-Providence 
Clark Blast Meter 
Cochrane Corp 
Commercial Engg. Labs 


“>- 
de 


a 
ey 


ey. 






































D'Este ¢ 

Detroit Air Meter Co 
Eclipse Aviation 

Elec Indicator Corp 


Fischer & Porter 
Fish-Schurman Co. 
Foxboro Co 

Friez & Sons 


Gas Appliance Spcialties 
Henszey ( 

ee Hoke, Inc 
iil. Testing Labs 
International Filter Co 


Kolisman Inst. Co. 
Lambert Meter Co 
Leeds & Northrup 
Leupold, Volpel & Co 
Mason-Neilan Regulator 
Meriam Co. 
Morey & Jones, Ltd 
National Meter Co 
New Jersey Meter Co. 
Pioneer Instrument 
Republic Flow Meters 
Ring Balance Co 
Schutte & Koerting C¢ 
Scientific Glass Apparatus 
Selas Company 
Simplex Valve & Meter 
Spray Engg. Co 
Superior Meter Co 
Tagliabue Mfg. Co 
Taylor inst. Cos. 
Trimount Instrument 
Victor Equipment Co 
FLOWMETERS, LIQUID 
(See Flowmeters, Gas) 


FLOWMETERS, Open- 
Stream 

Bristol Co. 
Builders-Providence 
Cochrane Corp. 
Leupold. Volpel & Co 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Scientific Inst. Co. Calif 
Simplex Valve & Meter 


FLOWMETERS, Orifice, and 


inal 


Nozzle 

Ace Glass In 
American Meter Co 
Askania Regulator Co 


Bacharach Industrial Inst 
Bailey Meter Co. 
Bristol Co 


Brown Inst. Co 
Builders-Providence 
Cochrane Corp. 
Commercial Engg. Labs 
Corning G sW I 


Eimer & Amend 


Fischer & Porter 
Foxboro Co 

Hoke, Inc. 

Lambert Meter Co., Inc 
Leeds & Northrup Co 
Leupold, Volpel & Co 


Mason-Neilan Regulator 
Meriam Co 

Morey & Jones, Ltd. 
Permutit Co 

Pgh. Equitable Meter 
Republic Flow Meters 
Ring Balance Co. 
Ruska & Co., In 
Scientific Glass Apparatus 
Scientific Inst. ¢ 

Simplex Valve & Meter 
Tagliabue Mfg. Co 
Taylor Inst. Cos. 
Trimount Instrument 


LOW METERS, Pitot Tube 
Am. Blower Corp 
American Meter Co. 
Askania Regulator Co. 
Bacharach Industriai Inst 
Bailey Meter Co. 

Bristol Co. 
Builders-Providence 
Cambridge Inst. Co. 
Central Scientific Co 
Cochrane Corp. 
Defender Automatic Reg 
Detroit Air Meter Co 
Foxboro Co. 

Friez & Sons 

Fuess, Inc 

Kolisman Inst. Co 
Leupold, Volpe! & Co 
Meriam Co. 

Morey & Jones, Ltd. 
Pitometer Log Corp 
Precision Therm. & Inst 
Refinery Supply Co. 
Republic Flow Meters 
Ring Balance Co. 
Simplex Valve & Meter 
Taylor Inst. Cos. 
Trimount Instrument 

















FLOWMETERS, Steam 
Am. Dist. Steam Co 
American Meter Co 
Bailey Meter Co. 
Bristol Co. 

Brown tnst. Co. 
Builders-Providence 
Cochrane Corp 
Fischer & Porter 
Foxboro Co 

Leeds & Northrup Co 
Mason-Neilan Regulator 
Meriam Co. 

Morey & Jones, Ltd. 
Republic Flow Meters 
Ring Balance Co. 
Simplex Valve & Mete 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

FLOWMETERS, Vane 
Autocall Co 
Detroit Air Meter Co 
Friez & Sons 
ill. Testing Labs. 
Mason-Neilan Rea tate 
Simplex Valve & Meter 

FLOWMETERS, Venturi 

Type 
Bailey Meter Co. 
Bristol Co. 
Brown tnst. Co. 
Builders. Providence 
Cochrane Corp. 
Foxboro Co. 
International Filter Co 
Leupold, Volpel & Co 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 

Ring Balance Co. 
Simplex Valve & Mete 
Taylor Inst. Cos. 

FLOWMETERS, Weir 
Bailey Meter Co. 
Binckley, G. 8S. 
Bristol Co. 

Brown Inst. Co. 

Builders-Providence 
Cochrane Corp. 

Elec. In ‘icator Corp 
Foxboro Uo. 

Gurley. W. & L. E. 
Leupold. Volpel & Co 
Mason-Neilan Regulater 
Morey & Jones, Ltd. 
Simplex Valve & Meter 
Taylor tnst. Cos. 

FLUE GAS ANALYZERS 

(See Gas Analyzers, 
Flue Gas) 

FLUID METERS, GAS 

(See Gas Meters) 
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FISCHER & PORTER 
Hevi-Duty Rotameter 

















FOR CORROSIVE FLUIDS 


The Hevi-Duty rotameter is adaptable 
measuring flow rates of a wid 
f s 1s ay b 
nstructed. of suck yrrosion-resistant 
naterials as stainless steel, hard lead 
rubber, ceramics, Duriron, Haste 
Haveg, Karbate and many others 
Its stur ty snstructi n er ables the 
neter to take tu piping load and 
6 s installat n 
3+ the ost y - 


Send for Bulletin 20-B 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 


FLOW METERS 


@ The Type H illus- 
trated isan extremely 
accurate indicating 
instrument for measur- 
ing the flows of gases 
or liquids when oper- 
ating pressures do not 
exceed 250 Ibs. per sq. 
in. and the differential 
pressure does not ex- 
ceed 160 inches of 
water pressure. Wall or 
Panel Mounting. Direct 
reading scales to meet 
any requirement. Also 
Inchined Tube types— 
for low differential 
ranges of 25” or 49” 
of water. Fully descrip- 
tive catalog sent on. 
request. 




















Manometers, Meters, 
and Gauges for the accurate measurement of Pres- 
sures, Vacuums and Flows of Liquids and Gases. 





- FOXBORO- 
METERS 





A complete line of Flow Meters for 
steam, gas, air, oil, water, acids and 
other fluids. Orifice type-simple in 
design, powerful, with a straight-line 
motion that assures permanent calibra 
tion, long life. Can be furnished with 
integrator to give total flow. Recorders 
may also be equipped with pressure, 
temperature and integrator pens. 

Write for Bulletin Nos. 200-5 and 692 
The Foxboro Company, 46 Neponset 
Avenue, Foxboro, Mass., U. S. A. 


































For Controlling, Recording, Totalizing 
and Indicating the Flow of Fluids 
such as Steam, Water, Gas, Oil, etc. 





Brown Flow Meters are available in two types, 
the Electric type and Mechanical type. 


ELECTRIC TYPE: Complete equipment consists 
of three units, the orifice plate, manometer and 
instrument. Instrument can be located at a re- 
mote point from the orifice and manometer 
(point of flow measurement). 


Because of this flexibility, it is particularly 
adaptable for applications where instruments are 
to be remotely located. Write for Catalog 2007. 


MECHANICAL TYPE: Complete equipment con- 
sists of two units, the orifice plate and the in- 
strument. The meter body is integral with the in- 
strument. Readings are transmitted mechanically 
from meter body to instrument. Write for Cat- 
alog 2204. 


THE BROWN INSTRUMENT COMPANY, a divi- 


sion of Minneapolis-Honeywell Regulator Co., 
4482 Wayne Avenue, Philadelphia, Pa. 


BROWN FLOW METERS 


AND 


MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


To Measure ond Control 1s to Economize ‘4 








BAILEY 
Qluid Meters 


For STEAM - LIQUIDS - GASES 


@ Bailey Fluid Meters are designed to 
indicate, record and integrate the flow of 
steam, liquids, or gases under practically 
any pressure or temperature condition 

A great variety of indicating, recording 
and integrating combinations are available 
for use with four distinct types of flow 
mechanisms 

This large variety of possible combina 
tions enables the flow meter engineer to 
specify equipment which is pre-eminently 
suited to any flow measuring application 

When it is desired to place indicators 
recorders and integrators at a considerable 
distance from the primary element, Bailey 
Synchro-Meters are available to provide 
electric transmission. 

For detailed information consult Sweet's 
Engineering Catalogs or request a copy of 
bulletin No. 301. 


BAILEY METER COMPANY 
1041 IVANHOE ROAD 
Bailey Meter Company Ltd 

















CLEVELAND, O. 
Mostreal, Canada 


STRUMENTS INDEX 


FLOW METERS FOR 
ALL PURPOSES 






Model 670 Integrating and Indicating 
Flow Meter 


* 

HIGH PRESSURE METERS 
Standard Differential Range—20” to 150” Water 
LOW PRESSURE METERS 
Standard Differential Range—1l” to 8” of Water 
* 


Range Change Can be Made Without 
Taking Meter Out of Service 


* 
Write for Bulletin 410 


RING BALANCE INSTRUMENT CO. 


740 N. FRANKLIN ST. CHICAGO, ILL. 








when writing Zi 































FLUID METERS, LIQUID to GAGES, Air 
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OF 


LIQUID MEASUREMENT 


! with the 
KING-GAGE 
(formerly Industrial K-S Telegage) 


A simple hydrostatic balance —no floats, gears, dia- 

i phragms or moving parts —rugged construction — simple 

design — accurate measurement of Laboratory standard 
for commercial use. Distant reading, for indicating con- 
tents of pressure or vented storage tanks in any unit of 
Depth, Volume or Weight. 


Approved by Underwriters’ Laboratories 


KING ENGINEERING CORP. 
ANN ARBOR, MICH. 














MJL 


FEATURES 
BELLOWS ACTUATED 


FLOWMETERS 


and 


LIQUID LEVEL 
GAUGES 


of the 


DIFFERENTIAL 
PRESSURE TYPE 


Other Instruments 
Manufactured Include 


The NOZZLE PRESSURATER 
FOR FIRE ENGINES 


MANOMETERS 
HIGH PRES. TYPE 


W rite for Details 


MOREY & JONES, LTD. 


922 S0. HEMLOCK ST. 
LOS ANGELES, CALIF. 








FLOW 5 


tes * 


For Measuring the Flow of 

Steam-Water-Gas-Air-Oil 
WORKING PRESSURES 
Republic meters are available for all work- 
ing pressures up to 5000 lb. per sq. in. 
RANGE EASILY CHANGED 
The range of a Republic meter can be 
easily and quickly changed by merely 
changing the range tube. 
READING INSTRUMENTS 
The Republic indicator, recorder and in- 
tegrator operate independently of each 
other and can be supplied separately or 
in combination. They are remote reading. 
EASILY READ 
The indicator scale and the recorder chart 
all have uniform graduations and are 
direct reading. The integrator has a large 
cyclometer type dial. 

WRITE FOR DATA BOOK No. 701 


REPUBLIC FLOW METERS CO. 





2249 DIVERSEY PKWY., CHICAGO, ILLINOIS 











many of America’s foremost manufacturers. 


Send for circular on our new low priced D.C. operated gauge. 


CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 


TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Shown at left is meter box of our 
model No. 6 gauge. 


This gauge successfully used by 











yA. 


For addresses, see pages 82-91 


FLUID METERS, LIQUID 
(See Meters, Liquid) 


FLUID METERS, 
QUANTITY (See Gas 
Meters; Meters, Cur- 
rent; Meters, Liquid) 

FLUORESCENT 
CHEMICALS 

Central Scientific Co 
Pfaltz & Bauer, Inc. 
Patterson Screen Co 
Laboratory Specialties 

FLUORESCENT MER- 

CURY VAPOR TUBES 


EMITTING WHITE 

LIGHT (See Light 

Sources) 
FLUOROSCOPES 


Genera! Electric X-Ray 
Patterson Screen Co 
Westinghouse X-Ray Co 
FLUXMETERS 

Annis Co 

Cambridge Inst. Co. 
Central Scientific Co 
General Elec. Co. 

Leeds & Northrup Co. 
Rawson Electrical Inst. 


Rubicon Co. 
Sensitive Research Inst 
FOLDING ENDURANCE 


TESTERS (PAPER) 
(See Testers, Folding 
Endurance) 


FOOT BLOCKS 
Ford Motor Co. 


FOOT CANDLE METERS 
Central Scientific Co 
De Jur-Amsco Corp 
General Elec. Co. 

G-M Labs. 

Pfaltz & Bauer, Inc 
Photovolt Corp. 

United Cinephone Corp 
Weston Elec. Inst. Corp 


FOREWARN DETECTOR 
for locating hidden 
weapons (See Detec- 
tors, Metal) 


FORKS, Synchronization 
Elec. Tachometer Corp. 
Gaertner Scientific Corp 
Riverbank Laboratories 

FORKS, Tuning 
Clay-Adams Co 
Hathaway Instrument 


FORKS, Tuning, Electric- 
ally Driven 

American Irist. Co. 
Cambridge inst. Co. 
Central Scientific Co 
Chicago Apparatus Co 
Elec. Tachometer Corp. 
Engineering Labs., Inc 
Gaertner Scientific Corp. 
General Radio Co. 
Hathaway Inst. Co. 
Riverbank Laboratories 
Welch Mfg. Co. 

FORKS, Vacuum Driven 
Cambridge Inst. Co. 
Gaertner Scientific Corp. 
Riverbank Laboratories 


FRACTIONAL HORSE- 
POWER MOTORS 
(See Motors, Fractional 
Horsepower) 


FREENESS TESTERS 
(See Testers, Freeness) 


FREQUENCY METERS, 
Controlling 

Doolittle Radio 

General Elec. Co 
Leeds & Northrup Co 


FREQUENCY Meters, 
Electronic 
De Jur-Amsco Corp 
General Radio Co. 
RCA Manufacturing Co 


FREQUENCY METERS, 
indicating 

General Elec. Co 
General Radio Co. 
Hathaway Instrument 
Hickok Flec. Inst. Co. 
J-B-T Instruments 
Leeds & Northrup Co. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Reseerch Inst 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 


FREQUENCY METERS, 
Recording 
Bristol Co. 
Esterline-Angus Co 
General Elec. Co 
Leeds & Northrup Co. 
Rolier-Smith Co. 
Warren Telechron Co 
Westinghouse Elec. & Mfg 


FREQUENCY METERS, 
Standards 
Bliley Electric Co 


Doolittle Radio 
Ferris Inst. Corp. 
Hathaway Instrument 


Millen Mfg. Co. 
RCA Manufacturing Co 


FREQUENCY METERS, 
Vibrating Reed 
Biddle «o., Jas. @. 


FRITTED GLASS Ff 
TERS & APPARA’ jg 
Central Scientific C 
Fischer & Porter 
Fish-Schurman Co. 
Pfaltz & Bauer, Ine 


FUEL ANALYSIS 
APPARATUS 
Burrell Tech. Supply 
Central Scientific Co 
Eimer & Amend 
Machlett & Son 
Parr Instrument Co 
Precision Scientific ( 
Sargent & Ca 


Tagliabue Mfg. Co 


FUEL FLOW INDICA 
TORS 

Askania Regulator Cx 
Autocall Co 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Commercial Eng. Labs 
Eclipse Aviation 
Fischer & Porter 
Foxboro Co. 
Mason-Neilan Regulat 
National Airoil Burne 
Pioneer Instrument 
Taoliabue Mfg. Co. 
Taylor Inst. Cos. 
Victor Equipment Ce 


FURNACE CONTROL 
SYSTEMS (See C 
trollers, Automatic) 


FURNITURE, LABORA 
TORY 


Hamilton Mfg. Co. 
Kewaunee Mfg. Co. 
Kimball Co., W. W 
Laboratory Const. Co 
Laboratory Furniture Co 
Moline Furniture Works 
Sheldon & Co. 
Sjostrom Co. 

Southern Desk Co. 
Welch Mfg. Co. 


FUSES, INSTRUMENT 
Littelfuse Labs. 
Meter Devices Co. 


GAGE BLOCKS 
Ford Motor Co. 
Illinois Tool Works 
Pratt & Whitney 
Scherr Co., George 
Standard Gage Co. 
Van Keuren vo. 


GAGE GLASS ILLUM! 
NATORS 
Wright-Austin Co 


GAGE TESTERS, Dead- 
weight 

American Inst. Co. 
Amthor Testing Inst. Co 
Ashton Valve Co. 
Crosby Steam Gage Co 
Manning, Maxwell & Mo 
Olsen Testing Machine 
Pioneer Instrument 
Refinery Supply Co. 
Star Brass Mfg. Co. 


GAGE TESTERS, 
Fluid-scale 
Crosby Steam Gage Co 


GAGE TESTERS, Liquid 
column 
Manning, Maxwell & Mc 
Pioneer Instrument 


GAGES (See also object of 
Measurement and 
control) 


GAGES, Absolute Pressure 
Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co. 

Clapp Instrument 
Foxboro Co. 

Kolisman tnst. Co. 
Manning, Maxwell & Moor 
Mason-Netian Keguiato 
Moeller tnstrument Co 
Pioneer instrument 
Precision Therm. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor tnst. Cos. 
Uehling Instrument Co 
United States Gauge Co 
Victor Equipment Co. 


GAGES, Air 
Ashton Valve Co. 
Bailey Meter Co. 
Bastian-Blessing Co. 
Bristol Co. 
Clapp Instrument 
Detroit Air Meter Co. 
Electric Auto-Lite 
Foxboro Co. 
Friez & Sons 
Lambert Meter Co. Inc 
Manning, Maxwell & M 
Marsh Corp. 
Mason-Neilan Regulator 
Rochester Mfg. Co. 
Star Brass Mfg. 
Tagliabue Mfg. Co. 
Trerice Co. 
Uehling Inst. Co. 
U. S. Gage Co. 
Victor Equipment Co 








De 








GAGES, Alarm to GAGES, Feeler 


GES, Alarm GAGES, Caliper (Dial) GAGES, Dial, Machinists’ 
shton Valve Co Brown & Sharpe Ames Co., B. C. 
Zailey Meter Co. Federal Prod. Corp. Brown & Sharpe 


3ristol Co Glogau & Co. Chicago Dial Ind 


rosby Steam Gage Starrett Co Federal Prod. Corp. 
‘exboro Co Ferner Co 
anning " xwell & Moore GAGES Center Genales, Andre 

y rs Falls Co and ‘rank E 


Mason- Nett an Regulator 











ecision Therm. & Inst Sta : ; Starrett 
ence Oo ee Sala \GES, Diferenval DIAL INDICATORS 
erice Co GAGES. Differential Pres- 
S. Gage Co. = ee sure : 
es UC i can et 
AGES, Amplifying Coats Mach. Tool Co. ee 
$ Mach. To 1 Co, Comtor ) static 
= Federal P cd. Corp oe — ~ ar 
Federal Prod. Corp. Gaertner Scientific i “pepe Co. i 
>recisior Gage & Tool General Engg. & M de Brown Inst 
Sax] Instr. ¢ atha n Builders-P eee 
United Cinephone Corp ecialties C Crosby S Gann 
n Machine ee Ange . 
AGES, Automatic Sort- ney keen A — Reg 
ing & Tool t A lete Co 
tric Sorting Machine Dwyer Mfg. | 
Hathaway Instrument omen Gage Co 
Sheffield Gage “9s 
— ent Specialties C United A ne Core ee & Sons 
Rowe Rado Research ig oA 
GAGES, Compression not a 
AGES, Bore Bacharach Indus. Inst. oo — t , 
Brown & Sharpe G. M. Co. Mfg. ie 
Comtor ¢ Riehle Div = 
Federal Prod. Corp. Sax] Inst. Co eupold, Volpel & Co 
Pratt & Whitney Toledo Scale Co Manning, Maxw «M 
Scherr ( United States Gauge Co Mason-Neilan Regulator 
Sheffield Gage GAGES, Contour see P= - salad 
er nstrumen 
SAGES. Bourdon Gages, Profile Moore Products ¢ 
Ashton Valve Co GAGES, Cynder Morey & Jones, Ltd. 
Bailey Meter Co. Ames (« B Pioneer Instrument 
Baldwin-Southwark Corp Coats Mach. Tool Pitometer 1 Corp 
Bastian-Blessing Co. Comtor Co Presiden Therm. 
Belfield (¢ Federal Prod. Corp. Prefe: d Utilities Mfg 
Bristol! Co Lufkin Rule Co. lic Fl c 
Brown Inst. Co. Pratt & Whitney . Gla 
Clapp Instrument Starrett Co Ins 
Crosby Steam Gage United Cinephone . Valve & } 
Di — Co Victor Equipment agliabue Mfg. Co. To ° ° 
Electric Auto-Lite Taylor Inst. Co. Made to A. G. D. specifications in four sizes with four- 
Peabere Co. GAGES, Depth, 1 aed Trimount Instrument ; : ; . : 6 
Hays Corp Ames Co.. B. Uehling Instrument Co. teen different dial numberings indicating thou- 
Heise Bourdon Tube Brown & mene U. S. Gauge Co 
Hoke, ‘ne. Glogau & (Co. GAGES. Draft (See Gages, sandths, half and tenths of thousandths inches. Plain 
Improved Gauge Mfg. Instrument Specialties Differential Pressure) 
Manning, Maxwell & Moore Lincoln Park Tool & Gag GAGES, Drill Grinding j i i] ai 
ca ng Rasen evn Latkie Bute Ce or jewel bearings. Shock absorbers for all models. 
Mason-Neilan Regulator Park Sales Morse ~_ st Drill 
ere wae Pratt @ Whitney Starrett Send for new catalog No. 52 
Pioneer Instrument R & M Mfg. Co GAGES, Feeler 
Republic Flow Meters Starrett Co Improve jauge Mfg 
Star Brass Mfg. Co. Union Tool Co Lufki n Ru te Co 
Tagliabue Mfg. Co. Millers “Fails Co B. C. AMES CO., WALTHAM, MASS. 
Taylor inst. Cos. GAGES, Depth, Naviga- Star Cc 
Trerice Co tional Union T Co 
United States Gauge Co Geophysical Inst. Co. Van Keuren Co. 

















® These are extremely serviceable BA IL E 4 


direct reading instruments for 


measuring low pressures, drafts MULTI-POINTER 


and differentials—built with in- 


clined tubes to give increased scale G A G E S 


length and permit the taking of 


EDER, readings in fractional inches of 
water. Each instrument individually @ Bailey Multi-Pointer Gages are 


calibrated to assure extremely ac- 


DIA L IN D| Cc AT O R S curate operation. Oil or mercury mbination from me twe m “The 




















for filled tubes. Also two-tube and pcan : 
a marked plast moiced scales t 
TESTING INSTRUMEN TS three-tube models for taking mul- ; 
ngs can be taken at a dista 
tiple readings with the same gauge. PE ae 5 
Viaphragm actuated elemen 
Federal Low Friction Federal Indicators Fully descriptive catalog sent on ea ee ee ee 
end tnhemseives particularly to laboratory pat 
and scientific uses, where precision meas- yee. . <itipiglacsaas . 
urements must be exceptiona y accurate. rat 
They are available in five sizes graduated A 
from .00025” to 0.005”. “ 
For catalog including latest develop- a mpase 2 . 
ments write to— er a licat 
Bailey Multi-Pointer Gage 








BAILEY METER COMPANY 
1041 IVANHOE ROAD - CLEVELAND, O. 
Canado 


FEDERAL PRODUCTS CORP. 
and Gauges for the accurate measurement of Pres- 


1142 Eddy St., Providence, R. I. . oe 
. A sures, Vacuums and Flows of Liquids and Gases. 
Detroit — Chicago —Cleveland—New York 









Bailey Meter Company Ltd 








Montreal, 











4 > ‘ 
For addresses, see pages 82-9! ~ 


















Gas to GAGES, Rifle Bore 
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CERTIFIED 


GAUGE (HE) & INSTRUMENT Corp. 


PRESSURE 
AND 
VACUUM 
GAUGES 





DISTRIBUTION OFFICES 
PITTSBURGH, PA 

W. A. Stoeltzing, 1222 Empire Bldg P 
CLEVELAND, OHIO 

Mansfield and Green, 415)0 Euclid Avenue, Cleveland, Ohi 


DETROIT, MICHIGAN 


E. J. Becker Company, 2832 E. Grand Blvd., Detroit, Michigan 
CHICAGO, ILLINOIS 
Ellman & Zuckerman, 119 S. Jefferson Street, Chicag Jilin 
DENVER, COLO 
J. M. Warner, 402 S. Hur it Street, Denver, Colo 
SEATTLE, WASH 
The Instrument Laboratory, Inc., 126 Elliott Avenue, W Seattle, Wash 
LOS ANGELES and SAN FRANCISCO, CALIF 
Marine Specialty Co., Inc., 1202 W. Ocean Blvd., Long Beach, Calif 


CERTIFIED GAUGE & INSTRUMENT CORP. 


34-18 NORTHERN BOULEVARD, LONG ISLAND CITY, N. Y. 
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For addresses, see pages 82-91 





GAGES, Gas 
Abercrombie Pump Co 
American Meter Co. 
Bailey Meter Co. 
Bastian-Blessing 
Bristol Co. 

Connelly Iron Sponge 
Detroit Air Meter 
Dickson Co 

Foxboro Co. 


Gas Appliance Specialties 


Lambert Meter Co. 
Mason-Neilan Regulator 
Rochester Mfg. Co 
Specialty Glass Co, 
Superior Meter Co 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Victor Equipment 


GAGES, Grinding 
Ames Co., B. C. 
Brown & Sharpe 
Comtor Co 
Federal Prod. Corp. 
Lufkin Rule Co, 


GAGES, Height 
Brown & Sharpe 
Ford Motor Co. 
General Engg. & Mode! 
Lufkin Rule Co 
Scherr Co 
Starrett Co 
GAGES, Hook 
Gurley, W. & L. E 
Leupold, Volpel & Co. 
Scientific Inst. (Calif.) 
White Co. Inc 
GAGES. Hydrostatic 
(See Gages, 
Level, Indicating) 
GAGES, Internal Dial 
Coats Mach. Tool 
Comtor Co 
Federal Prod. Corr 
Gen. Engg. & Mod Wks 
Scherr Co 
GAGES. Limit 
Ford Motor Co. 
General Elec. Co 
Gen. Engg. & Model Wks 
Greenfield Tap & Die 
M-G Gage Corp 
Pratt & Whitney 
Sheffield Gage 
United Cinephone 
Van Keuren Co. 


GAGES. Liquid Level, 
Indicating 

American Meter Co. 
Ashton Valve Co. 
Autocal] Co 

Bacharach Industrial Inst 
Bailey Meter Co. 
Bastian-Blessing 

selfield Co 

Bin-Dicator Co. 
Boston Auto Gage 
Bowser & Co. 

Bristol Co. 

Brown Inst. Co. 
Builders-Providence 
Burt Scientific Labs 
Certified Gauge 

Clapp Instrument 
Cochrane Corp. 

Crosby Steam Gage 
Davis Reg. Co 
Defender Automatic Reg 
Dickson Co 

Electric Auto-Lite 

Elec. Indicator Corp 
Elec. Tachometer Corp. 
Fisher Governor Co. 
Foxboro Co. 

Frick Co 

General Contro!s Co. 
General Elec. Co. 
Gurley, W. & L. E. 
Hanlon-Waters, Inc 
International Filter Ca. 
Jerguson Gage Co 
Kellogg Switchboard 
King Engineering 
Klingerit, Inc 

Leeds & Northrup Co. 
Leupold. Volpel 
Liquidometer Co. 
Lumenite Elec. Co. 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
McAlear Mfg. Co 
MeNeill Engr. Equip 
Meriam Co. 

Morey & Jones, Ltd. 
Nathan Mfg. Co 
Natural Gas Equipment 
Paragon Electric 
Penberthy Jnjector Co 
Petrometer Corp 
Pioneer Instrument Co 
Pneumercator Co., Inc. 
Precision Therm. 
Preferred Utilities Mfg 
Reliance Gauge Column 
Republic Flow Meters 
Rochester Mfg. Co 
Schutte & Koerting Co 
Simplex Valve & Meter 
Star Brass Mfg 
Tagliabue Mfg. Co. 
Taylor Inst. Ces. 
Trimount Instrument 
Uehling Instrument Co. 
U. S. Gauge Co. 

Vapor Recovery Systems 

(Cont’d) 


Liquid 





GAGES, Liquid Level, 
Indicating (Cont'd 
Wallace & Tiernan 
Westinghouse Elec. & Mfg 
Wheelco Inst. Co. 
Williams Gauge Co 
Wright-Austin Co 
Yarnell-Waring Co 


GAGES, Liquid Level, 
Recording (See Gages, 
Liquid Level, Indi- 
cating) 


GAGES, Loss of Head 
Bailey Meter Co. 
Bristol Co. 
Builders-Providence 
Foxboro Co. 
International Filter Cc 
Morey & Jones, Ltd. 
Taylor Inst. Cos. 


GAGES, Mercury 


Amthor Testing Mach. 
Bacharach Industrial Inst 
Bailey Meter Co. 
Builders-Providence 
Central Scientific 
Connelly Iron Sponge 
Defender Automatic Reg 
Dubrovin, John 

Dwyer Mfg. Co 

Eimer & Amend 

Gas Appliance Specialties 
Heise Bourdon Tube 
Machlett & Son 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Meriam Co. 

Moeller instrument 
Morey & Jones 
Precision Therm. 

Refinery Supply Co. 
Scientific Glass Apparatus 
Simplex Valve & Meter 
Specialty Glass Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 

Trimount Instrument 
Uehling Instrument Co. 


GAGES, Micrometer 


Ames Co., B. C. 
Amthor Testing Mach. 
Brown & Sharpe 
Central Scientific Co 
Coats Mach. Tool Co 
Gaertner Scientific Corp 
Haines Gauge Co 
Instrument Specialties Co 
Lufkin Rule Co. 

Millers falls Co 
Precision Therm. & Inst. 
Scherr Co 

Van Keuren Co. 

Zeiss. Inc., Cari 


GAGES, Oil (See Gages, 
Liquid Level) 


GAGES, Optical 
Bausch & Lomb 
Chicago Dial Ind. Co 
Clark & Sons 
Fecker, J. W. 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 


United Cinephone Corp 
Zeiss, Inc., Carl 


GAGES, Paint Film 


General Elec. Co. 
Hathaway Inst. Co. 
Instrument Specialties Co. 
Munsell Color Co 

Saxl Inst. Co 


GAGES, Paper Thickness 
(See Gages, Thickness) 


GAGES, Piston Ring 
Littelfuse Inc. 
Wilkening Mfg. Co 


GAGES, Pitch Diameter 
Brown & Sharpe 
Federal Prod. Corp. 
Greenfield Tap & Die 
Lufkin Rule Co 
Pratt & Whitney 
Scherr Co., Inc. 

Union Tool Co 
Van Keuren Co. 
West & Dodge Thr. Gage 


GAGES, Plug 
Brown & Sharpe 
Clark, Jr., Pneumatic 
Ford Motor Ce. 
Greenfield Tap & Die 
Lincoln Park Tool 
Morse Twist Drill 
Pratt & Whitney 
Precision Gage & Too! 
R & M Mfg. Co 
Sheffield Gage 
Troy Tool & Gage 
West & Dodge Thr. Gage 


GAGES, Pneumatic Tank 
Bacharach Industrial 
Mason-Neilan Regulator 
Pneumercator Co 
Rochester Mfg Co 
Uehling Inst. Co 





GAGES, Precision Me 
ing 
Ames Co., B. C. 
Brown & Sharpe 
Comtor Co 
Federal Prod. Corp 
Ferner Co 
Ford Motor Co. 
Gaertner Scientific ( 
Instrument Specialtie 
Lufkin Rule Co 
Pratt & Whitney 
Rieker Instrument C 
Scherr Co., Inc 
Sheffield Gage 
Starrett Co. 
Thwing-Albert Inst. 
Van Keuren Co. 
Carl Zeiss, Inc 


GAGES, Pressure, Indi 
ing 

Abercrombie Pump 
American Meter Co. 
Ashton Valve Co 
Bacharach Industrial I 
Bailey Meter Co. 
Baird Associates 
Baldwin-Southwark C 
Bastian-Blessing 
Belfield Co. 

Boekel & Co. 

Bristol Co. 

Brown Inst. Co. 
Brush Development Co 
Builders-Providence 
Central Scientific Co 
Certified Gauge 

Clapp Instrument 

Clark Blast Meter 
Commercial Eng. Labs 
Consol. Ashcroft Hancock 
Continental Elec. © 
Crosby Steam Gage 
Defender Automatic Reg 
Dickson Co. 

Dubrovin, John 

Edison Electrical Con 
Eimer & Amend 
Electric Auto-Lite 
Esterline-Angus co 
Fisher Scientific Co 
Foxboro Co 

Fredericks, George 

Friez & Sons 

Gas Appliance Specialties 
General Elec. Co. 
Gotham Inst. 

Green, Henry J 

Hays Corp 

Heise Bourdon Tube 
Kurman Electric 
Logansport Machine 
Marsh Corp. 
Mason-Neilan Regulator 
Mercoid Corp 

Meriam Co. 

Moeller Instrument Co 
Parks Co., Harry S 
Pioneer Instrument 
Pittsburgh Equitable Met 
Plumb Co., Inc. 
Precision Gage & Tool 
Precision Therm. 
Preferred Utilities Mfg 
RCA Manufacturing Co 
Refinery Supply Co. 
Republic Flow Meters 
Rochester Mfg. Co 
Scientific Inst. Co 

Star Brass Mfg. Co 
Stokes Machine Co. 
Superior Meter Co 
Tagliabue Mfa. Co. 
Taylor Inst. Cos. 
Trerice Co. 

Trimount Instrument 
Uehling Instrument Co. - 
Tnited Cinephone Corp. 
U. S. Gauge Co. 

Victor Equipment Co 
Wagner & Son, Carl H 
Weich Mfg. Ce. 

Wilgus Manufacturing 


GAGES, Pressure—Record.- 
ing (See Gages, Pres 
sure, Indicating) 


GAGES, Pressure Tempera 
ture (See Gages, Pres 
sure Indicating) 


GAGES, Pressure, Tire 
Air Balance Inst. Co 
U. S. Gauge Co. 


GAGES. Pressure & Vac 
uum (See Gages, Pres 
sure Indicating) 


GAGES, Profile 
Lincoln Park Tool 
Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co 
Sheffield Gage F 
Stockton Profile Gauge 
United Cinephone Corp 


GAGES. Radius 
Lufkin Rule Co. 
Starrett Co 
United Cinephone Corp 
GAGES. Rain (See Rair 
Gages) 


GAGES. Rifle Bore 
Hathaway Inst. Co 
Pratt & Whitney 
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PRESSURE 
—GAUGES 


ARE RUGGE 


DEPENDABLE, 
ACCURATE. 


44 BEAVER ST. - 





D, 


All Sizes and Types 
for Every Purpose 


Temperature, Liquid Level 
and Electrical Instruments 


NEW YORK 





Makers of Indicating and Recording 
Pressure Gauges 
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liquids in tanks located at any dis 


tance up to 4 mile. 


PETROMETEI 


other 


cae 
E 
oo 
ot 
~ 
2, 
led 
mS 
e 
> 
1) 
a 
Ry 


PETROMETEB corporation 
4 Star Square 
LONG ISLAND CITY, N. Y. 


or 


Nn 
os 
a 
nN 
—< 
ae 
- 
= 
Lv 
= 
- 
Cd 
— 
<>) 
— 
oa 
-_ 
= 
~ 
~ 
led 
oe 





lighter or heavier than water, stored in any type 


of tank 





steel, glass, hard 
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Maintaining PROPER DRAFT 
is relatively a simple job once a Hays 
Draft Gage has been installed. Ac- 
curate measurements supplant guess- 
work, resulting in more efficient com- 
bustion. 


HAYS ORIGINATED and perfected 
the dry or diaphragm type of draft 
gage and today Hays Draft Gages 
are standard equipment in thousands 
of the nation's boiler rooms. 

HAYS DRAFT GAGES are offered 
in a wide variety of types from the 
V-type, illustrated above, to record- 
ing gage. Send for our catalog to- 
day. Write to 925 Eighth Avenue, 
Michigan City, Indiana. 


CORPORATION 


NDIANA.USA 











id 
MICHIGAN ‘CITY 











GAGES, Ring GAGES, Surface 
Brown & Sharpe Ames Co.. B. C 
Greenfield ip & Die Brown & Sharpe 
Lincoln Park Tool Ger Andrew 
Morse Twist Drill Federal Prod. Corp 
Pratt & Whitney Lufkin Rule Co 
Precis Gage & Tool Millers Falls Co 
R & M Mfg. ¢ Mask Taut...4 
Sheff G Starrett ( 

Troy T & Gag Z I Ca 

West & Dodge Thread 

Sein. Tes Carl GAGES, Taper 
Brown & Sharpe 

GAGES, Screw Thread Federal Prod. Corp. 
Brown & Sharpe . soncter Paste & 

Mark Ir P ees coln Pa 

; ; Pres n Gage & T 
Federal Prod. Corp Pratt & Whitney 
Greenfield Tap & Die gg Tien 
I scancia’ @aaae 
Lufkin Rule ( Sanaa bes 58 
Millers F ( aka 
Pratt & ‘Whitney GAGES, Telescoping 
Reed Sm Tool Works Brown & Sharpe 
Sheffleld Gag Lufkin Rule ¢ 
Starrett ( ; T &s 
Union Tool C Starrett C 
West & Dodge Thre GAGES, Thickness 
Zeiss. Ir Car {merican Askania (¢ 

GAGES, Sliding Ame; Co.. B. C 
Pratt & Whitney Amthor Testing Inst. Co 
Van Keuren Co. Brown & Shart 

Federal Prod. Corp 

GAGES, Snap Ford Motor Co. 
Brown & Sharpe General Elec. Co. 
Clark Pneumatic T Gen. Engg. & Mod 

gay ai (Hathaway Inst. Co 

& D 11. Testing Labs 

M-G Gage Corp Lufkin Rule Co. 
Pratt & Whitney Magnet Gauge Co 
Precision Gage & T Metzger & Son 
R & M Miz. ¢ Millers Falls C 
Ss rc P & Whitnes 
Sh *-ld Gage P n Gage & T 
Troy T & Gage Prec qT - &y 

GAGES. Spline Rand Frank E 
Brown & Sharpe R & M Mfz. ¢ 
Pratt & W! y Sax! Inst. Co 
Prec n Gage & Ti Sheffield Gage 
Sheffield Gage Sr & { 

GAGES, Star s re 
rien treetmated Theing-Albert Inst, C 

ng- nst. Ce. 

GAGES. Strain Union’ Too! Co. 
American inst. Co. Van Keuren Co 
 ranary r Ey Waltham Dial Gage 
Hathaway Inst. Co GAGES. Thickness, Mag- 
Metzger & Son netic 
Miller Corp., Wm. American Inst. Co. 
Oixen Testing Machine Commercial Eng. Labs. 
Pra & Whitney Generali Elec. Co. 
Sax! I Co Hathaway Inst. Co 
Starr ‘ Hickok Elec. Inst. Co. 


Waugh Laboratories Magnetic Gauge Co. 


For addresses, see pages 82-91 





GAGES, Ring to GAGES, Thickness 


- FOXBORO- 
PRESSURE GAUGES 








A/ e+ 


t 229 F j The 
Foxboro Company, 46 Neponset Ave- 
nue, Foxboro, Massachusetts, U. S.A 














Stokes Portable 
Vacuum Gauges 


WIDE 
RANGE 


QUICK 
READING 


McLEOD 
TYPE 





These 
meet the definite need for better speedier 
practice. 
They can be carried about without danger 


new, very convenient instruments 


measurements in high vacuum 
of breakage or spilling mercury. Readings 


can be taken in rapid succession, single 


readings in 2 to $ seconds. Rugged. Com- 
pact. Light-weight. Require only small 
amount of mercury. Swivel bracket for 


permanent mounting. Two models, ranges 
0 to 5000 microns (5 mm.) and 0 to 700 
Ask for Bul- 


microns. Hundreds in 


letin 902 


use 


Sold throug! aéaiers or direct, 


F, J. STOKES MACHINE COMPANY 


6608 TABOR ROAD, OLNEY P.0.. PHILA., PA 


































































































GAGES, Tide 
American Inst. Co 
Ballauf Mfg. Co 
Uehling Instrument Co 
GAGES, Torque 
Martin Decker Corp 


Riehle Div. 
Sax! Inst. Co 
Toledo Scale Co 


GAGES, Vacuum 
(See Gages, Pressure) 
GAGES, Venturi (See Flow 
Meters, Venturi) 
GAGES, Water Level (See 
Gages, Liquid Level) 
GAGES. Wind 
American inst. Co 
Detroit Air Meter 
Friez & Sons 
Fuess, Inc 
Green, Henry J 
Kenyon Instrument C< 
Rieker Inst. Co 
Taylor inst. Cos. 
GAGES, Wire Measuring 
Ames Co., a 
Brown & Sharpe 
Federal Prod. Corp 
Greenfield Tap & Die 
Hathaway Inst. Co 
Instrument Specialties Co 
Pratt & Whitney 
Starrett Co 
GALVANOMETERS, A-c 
Brush Development Co 
Cambridge Inst. Co 
Central Scientific Co 
General Elec. Co. 
Hathaway Inst. Co 
Heiland Research Corp 
Leeds & Northrup Co. 
Metals Research App 
Pfaltz & Bauer, Inc 
Rawson Electrical Inst. 
RCA Manufacturing 
Rubicon Co. 
Sensitive Research Inst 
Taghabue Mfg. Co. 
Welch Mfg. Co. 
Weston Elec. Inst. 
Wheelco Inst. Co. 


GALVANOMETERS, As- 
tatic 
Cambridge Inst. Co. 
Central Scientific Co 
Chicago Apparatus Co 
Hathaway Inst. Co 
Leeds & Northrup Co. 
Metals Research App 
Rawson Electrical Inst. 
Sensitive Research Inet 
Westinghouse Elec. & Mfg 
Wheeico Inst. Co. 
GALVANOMETERS, D-c. 
Brown Inst. Co. 
Cambridge Inst. Co. 
Central Scientific Co 
Chicago Apparatus Co 
General Elec. Co 
G-M Labs. 
Hathaway Inst. Co 
Heiland Research 
Hickok Elect. inst. Co 
}-B-T Instruments 
Leeds & Northrup Co 
Metals Research Apr 
Pfaltz & Bauer. Inc 
Rawson Electrical Inst 
RCA Manufacturing Co 
Roller-Smith Co. 
Rubicon Co 
Sensitive Research Inst 
Shalicross Mfg. Co. 
Simpson lec. Co 
Tagliabve Mfa Co 
Thwing-Albert tnst. 
Triplett Electrical Inst 
Welch Mfg. Co 
Westinghouse Elec. & Mfs 
Weston Elec. Inst. Corp 
Wheeico Inst. Co 
GALVANOMETERS, Pie- 
zoelectric 
Brush Development Co 
GALVANOMETERS, Re- 
flecting 
Heiland Research 
Rawson Electrical Inst 
Rubicon Co 














Ruska & ¢ 
GALVANOMETERS, Vac- 
uum-tube 
Engineering Labs., Inc 
Hathaway Instrument Co 


Hoitand Research 
Measurements Corp. 
Metals Research Apr 


Con 
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GAGES, Tide to GENERATORS, SIGNAI 


CAMBRIDGE POT GALVANOMETER .. 








GALVANOMETERS, Vac- 
uum-tube (Cont'd 

National Technical Labs 
KCA Manufacturing 

Tagliabue Mfg. Co., C.J 


GALVANOSCOPES 
Central Scientitic Co 
GAS ANALYZERS. Air 
Burrell Technical Supply 
Cambridge Inst. Co. 
Central Scientitic Co 

Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co 
Friez & Sons 

Hebler Co 

Mercoid Corp 

Mine Safety Anopliances 
Permutit Co 

Sargent & Co 
Scientific Glass App 
Tagliabue Mfg. Co. 
Willson Products, Inc 
GAS ANALYZERS, Am- 

monia 

Burrell Technical Supply 
Cambridge Inst. Co. 
Engethard, Chas. 
Mercoid Corp 
Permutit Co 

Sargent & Co 
Tagliabue Mfg. Co. 


GAS ANALYZERS, Car- 
bon Dioxide 
Ace Glass Inc 
Bacharach Industrial Inst 
Brown Inst. Co. 
Burrell Tech. Supply 
Cambridge Inst. Co. 
Central Scientific Co 
Defender Automatic Reg 
Dwyer Mfg. Co 
Eimer & Amend 
Ellison Draft Gage Co 
Engelhard, Chas 
Fish-Schurman Co. 
Fisher Scientific Co 
Friez & Sons 
Gow-Mac Instrument 
Hays Corp. 
Hebler Co 
Lantz-Phelps Corp 
Leeds & Northrup Co. 
Machlett & Son 
Permutit Co 
Potter Co 
Precision Therm. 
Preferred Utilities Mfg 
Republic Flow Meters 
Sargent & Co. 
Scientific Glass App 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Uehling Instrument Co. 
Williams Apparatus Co 
GAS ANALYZERS, Carbon 
Monoxide 
Racharach Industrial Inst 
Burrell Technical Supply 
Cambridge Inst. Co. 
Chicago Apparatus Co 
Eclipse Aviation 
Eimer & Amend 
Fish-Schurman Co. 
Hays Corp. 
Leeds & Northrup Co 
Machlett & Son 
Mine Safety Appliances 
Sargent & C 
Glass App 
Scientific Inst. Co 
Tagliabue Mfg. Co 
GAS ANALYZERS. Chior- 
inated Hydrocarbons 
Willson Products Inc 


GAS ANALYZERS, Flue 
Gas (See Gas Analyz- 
ers, Carbon Dioxide) 


GAS ANALYZERS, Hydro- 
gen 
Racharach Industrial Inst 
Burrell Technical Supply 
Ch ago Apparatus to 
GAS ANALYZERS, Hy- 
drogen Sulphide 
American Meter 
Burreli Technical Supply 
Bushnell & Nevins 
Cambridge Inst. Co 
Connelly Iron Sponge 
Davis Emergency Equiry 
Eimer & Amend 
Johnson-Williams, Ltd 
Mine Safety Appliances 
Rubicon Co. 
Sargent & C 
Scientific Glass Apparatus 





GAS ANALYZERS, Nitric 
Oxide 
Cambridge Inst. Co 
Eimer & Amend 
Rubicon Co. 
Sargent & Co 


GAS ANALYZERS, Orsat 
Ace Glass Inc 

Bailey Meter Co. 
Burrell Technical Supply 
Central Scientific Co 
Chicago Apparatus Co 
Defender Automatic Reg 
Dwyer Mfg. Co 

Eimer & Amend 
Ellison Draft Gage 
Fish-Schurman Co. 
Fisher Scientific Co 
Hays Corp. 

Machlett & Son 
Precision Therm. 

Sargent & Co 
Scientific Glass App 
Specialty Glass Co 


GAS ANALYZERS, Oxygen 
Burrell Technical Supply 
Chicago Apparatus Co 
Cambridge Inst. Co 
Eclipse Aviation 
Eimer & Amend 
Hays Corp. 

Hebler Co 

Mine Safety Appliances 
Sargent & Co 
Scientific Glass App 
Tagliabue Mfg. Co. 


GAS ANALYZERS, Oxygen 
Nitrogen Apparatus 

Boekel & Co. 
Burrell Technical Supply 
Cambridge Inst. Co. 
Central Scientific Co 
Eimer & Amend 
Hebler Co 
Sargent & Co 
Tagliabue Mfg. Co. 


GAS ANALYZERS, Sul- 
phur Dioxide 

Bacharach Industrial Inst 
Bushnell & Nevins 
Cambridge Inst. Co. 
Eimer & Amend 
Engelhard. Chas 
Fish-Schurman Co. 
Hebler Co 

Leeds & Northrup Co. 
Sargent & Co 
Scientific Glass App 
Tagliabue Mfg. Co. 
Uehling Instrument Co. 


GAS APPARATUS, Orl- 
flee Well Tester 
Refinery Supply Co. 


GAS DENSITY METERS 


American Meter Co. 
Central Scientific Co 
Ess Inst. Co. 
Precision Therm 
Refinery Supply Co. 
Permutit Co 


GAS FLOW INDICATORS 


American Meter Co. 
Askania Regulator Cc. 
Bacharach Industrial Inst 
Bailey Meter Co. 
Bristol Co 

Brown Inst. Co 
Cochrane Corp 

Fischer & Porter 
Fish-Schurman Co 
Foxboro Co. 
Mason-Neilan Regulator 
Meriam Co. 

Pittsburgh Equitable Met 
Precision Scientific Co 
Republic Flow Meters 
Selas Company 

Simplex Valve & Meter 
Tagliabue Mfe. Co. 
Taylor inst. Co. 


GAS HOLDER POSITION 
INDICATORS 


Bailey Meter Co. 
Elec. Indicator Corp 
Elec. Tachometer Corp 
Foxboro Co. 


Zuhr, Inc., Henry 


For addresses, see pages 82-91 













THE GALVANOMETER is a small, inexpensive in- CAMBRIDGE FURNISHES a wide 
rument with the sensitivity of a reflecting gal- juency measurements for use in 
anometer and the ruggedness of a milliammeter ing laboratories. 

It requires no levelling or clamping and is accord- precise measurements of both D.C. 
ngly well adapted for general laboratory use. It is be sent upon request. Instruments 

fitted with both a pointer and a reflecting mirror ment 

uitable for “‘null’’ point indications as well as for 
ise with a lamp and scale. It only one of many 

Cambridge Galvanometers 


range of 


will be 


. rugged 


standardizing, research 


. . . inexpensive 


nstruments for high and low fre 
and commercial test- 


Literature describing a wide range of instruments suitable fo: 


and A.C. current, voltage and power, will 


constructed to 


meet special require- 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, N. Y. C. 


GAS LEAK INDICATORS 
Bullard Co 
Davis Emergency Equip 
Gilmore, E. R 
Heiland Research Corp 
Johnson-Williams, Ltd 
McFarlin Co 
Taylor Inst. Cos. 
Water Leak Detector Co 
Western Instrument Co 
GAS METERS, INFER.- 
ENTIAL — Area (See 
Flowmeters, Area) 
GAS METERS, INFER- 
ENTIAL—Fiow Nozzle 
(See Flowmeters, Ori- 
fice and Nozzle) 
GAS METERS, INFER- 
ENTIAL—Orifice (See 
Flowmeters, Orifice and 


Nozzle) 
GAS METERS, INFER- 
ENTIAL — Pitot-tube 


(See Flowmeters, 
Pitot-tube) 

GAS METERS, INFER- 
ENTIAL—Venturi (See 
Flowmeters, Venturi) 


GAS METERS, POSI- 
TIVE, Bellows, Slide- 
valve 

American Meter Co. 
Cleveland Gas Meter 
Lambert Meter Co 
Littelfuse Inc. 
Pittsburgh Equit. 
Sprague Meter Co 
Superior Meter Co 

GAS METERS, POSI- 
TIVE, Rotary 

Pittsburgh ‘quit. Meter 


Meter 


GAS METERS, POSI- 
TIVE, Special for ex- 
tremely small flows 
American Meter Co. 
Detroit Air Meter Co. 

GAS METERS, Pos!i- 

TIVE, Wet-drum 
American Meter Co. 
Lambert Meter Co 
Precision Scientific Co. 
Superior Meter Co 

GAS & VAPOR DIsSs- 

CHARGE TUBES, Ar- 


gon 
DuMont Labs., Inc., A.B. 
GAS & VAPOR DIS.- 
CHARGE TUBES, 
Carbon Dioxide 
3arkon-Frink 
Central Scientific Co 
Fredericks, George 
Friez & Sons 


GAS & VAPOR ODiIs- 
CHARGE TUBES, 
Hyrogen 


Baird Associates 
General Physical Lab 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Mercury 
Barkon-Frink 
Central Scientific Co. 
Fredericks, George 
Gen. Elec. Lamp Dept 
General Physical Lab 
Jarrell-Ash Co. 
Machlett & Son 
GAS & VAPOR DIS- 
CHARGE TUBES, 
Neon 
Barkon-Frink 
Central Scientific Co 
Fredericks, George 
Gen. Elec. Lamp Dept 
(Cont'd 


wweuowwvwwvwwvTwTwvwvvTwewTvevwvvTvuweVvuvVTwevevvvTvvTvvwevwevwvvw 


GAS & VAPOR Dis- 
CHARGE TUBES, 
Neon (Cont'd 

seneral Physical Lab 
Jarrell-Ash Co. 
aiachlett & Son 

GAS & VAPOR DIS 
CHARGE TUBES, 
Nitrogen 

Central Scientific Co 
Fredericks, George 
General Physica! Lab. 


GAS & VAPOR Dis. 
CHARGE TUBES, 
Sodium 

Central Scientific Co 
Fredericks, George 
Gen Elec. Lamp Dept 
Jarrel!-Ash Co. 

GASOLINE MILEAGE 
TESTER (For auto- 
mobiles and trucks) 
(See Meters, Mileage) 


GEAR MEASUREMENT & 
TEST INDICATORS & 
RECORDERS 

Fellows Gear Shaper 

GENERATORS, S'GNAL 

Andrew, Victor J 
Bendix Marine Products 
Boonton Radio Corp. 
Clough-Brengle Co 
Electronic Design Corp 
Ferris Inst. Corp. 
General Radio Co. 
Jackson Electrical Inst 
Measurements Corp. 
Pioneer Instrument 
Radio City Products Co 
RCA Manufacturing Co 
Televiso Co. 

Triplett Electrical Inst 
United Transformer Corp 
Webber Co., Earl 





LIQUIDOMETER remote reading gauges automatically 
indicate or record liquid levels. No pumps, valves or 
auxiliary units required to read them. Balanced hy- 
draulic transmission system ingeniously compensates 
for temperature variations on communicating tubing. 
Accuracy unaffected by variation in specific gravity. 
Approved by Underwriters Laboratories and similar 
bodies for gauging hazardous liquids. Models are 
available for remote signals, automatic control of 
pumps, etc. DIRECT READING medels available where 


semote reading is not required. 
Write for details on LIQUIDOMETER instruments. 


THE LIAQUIDOMETER rere) J 











36-27 SKILLMAN AVE. 









LONG ISLAND CITY, N. Y. 
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Hickok Astatic portable instruments suitable for 
laboratory use have an accuracy of .5 of 1% 
ind are not influenced by external magnetic 
fields. Suitable for use on alternating or direct 
current. The Hickok complete line of portables 
includes two different case styles, and ammeters, 


voltmeters, milliammeters, wattmeters, micro- 
ammeters and millivoltmeters in all ranges 
Special portable instruments built for special 
needs 

Complete catalog on request 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 


10514 DUPONT AVE., CLEVELAND, OHIO 








Gas 
Testing 
Apparatus 


Specific Gravity: 
Ac-Me Balance 
Ac-Me Junior Balance 


Ac-Me Gravitometer 


Moisture Content: 
Dew Point Tester 
Bureau of Mines Type 
R. S. Moisture Tester 
Dead Weight Pressure Gauge 
Liquefied Gas Apparatus 


For Complete Listing 


isk for Catalog 26-A 


The Refinery Supply Co. 





Manufactu i Imp 
Screntif ne ee nd Pou 
Plant Equip me 
621 E. Fourth St 1309 Capitol Ave. 


Houston, Texas 


Tulsa, Okla. 

















Ple ase€ 


mer 






tion THE 1942 


For Recording and Indicating 
the Per Cent COs in Flue Gas 


Analyzes the flue gases electrically and then trans 
mits the readi ngs elec trical y to an indicating 

recording both. 
chemicals in the gas analysis cell. 


meter, or 


Furnished in three types for recording from one 
to six readings on a single chart, 7” wide. Single 
point recorders record the per cent CO» on a 
full width chart, using an inked ribbon. Multiple 
models record from two to three COs readings 
on a full width chart using a multi-colored rib- 
bon. Multiple duplex models record from two te 
six readings on two sections of a full-width chart 
using two measuring systems and one multi-colored 
inked ribbon. Flue gas temperature can be re 
corded on same duplex chart with CO» reading. 
One, two or three temperatures and CO» read 
ings can be recorded on the same duplex chart 
Indicating reading is obtained directly on a 6 
scale. 

Write for Catalog 3006. THE BROWN INSTRU 


MENT COMPANY, a division of Minneapolis 
Honeywell Regulator Co., 4482 Wayne Avenue 


Philadelphia, Pa. 


Brown Evectric CO, METER 


AND 


MINMEAPOLIS- HONEYWELL CONTROL SYSTEMS 


To Measure and Control 1s to Economize 





GOW-MAC 


AIR FUEL RATIO and 
CO, METERS 





FOR COMBUSTION EFFICIENCY 
in furnace and engine 
on road or in shop 


FOR QUALITY CONTROL 








GOW-MAC 


INSTRUMENT COMPANY 


22 Lawrence St. Newark, N. J. 






INSTRUMENTS INDEX 














IMPROVED 
“SPOTLIGHTS” 


Rubicon MULTIPLE REFLECTION galva 
ters have recently been much improved through 


edesign of optical system. The definition of the 


line-image is now so sharp that readings can be 
estimated to .1 of a millimeter division 
These sturdy self-contained galvanometers are 
available with sensitivities as high as 5 x 10°? 
ampere and 1 x 10°* vole per millimeter divisior 
ASK FOR BULLETIN 
trical Instrument Makers 


Ridge Pore at 35th St. Philadelphia, Pa 


Galvanometers, Electrometers, Potent 


Colorimeters, Wheatstone & Kelvin Bridges 
Resistance Standards, Resist ance B Kes, ( 
Testers, Clip-on Ammeters, « 








GAS | 
ANALYSIS | 


Solves Many Problems 





You cananalyze—for example: 
Argon 

Nitrous Oxide 
Acetone 

Helium 


Hydrogen 
Carbon Dioxide 
Sulphur Dioxide 
Ammonia 


SEND FOR LITERATURE 


Charles Engelhard, Inc. 


390 Chestnut St. Newark, WN. J. 


Manufacturers of Resistance 

3 : cators, Ex- 
Analysers, Flue Gas Analysers 
Thermocouples 






Thermometers, Com 


haust Gas 





























































HUMIDITY 


RECORDERS 


p @ BOILER PLANTS 


INSTRUMENTS 





GEOPHONES tu 








GEOPHONES GLASS TUBING, Heat GOV-ERNORS, District 
Geophysical Instrument Co Resisting American Meter Co 
Globe Phone Mfg. Corp Corning Glass Works Connelly Iron Sponge 


Hathaway Inst. ¢ Fish-Schurman Co 
Heiland Research Corp Kimble Glass Co 
GEOPHYSICAL INSTRU GLASS TUBING Ultra- 


s 
. Violet Transmitting 
American Inst. Co Corning Glass Works 


Brush Development Co ich Raberen Co 
Cambridge Inst. Co > 
. General Elec. Co 


Engineering Lat In 
GLASS TUBING, Ultra 


GOVERNORS, Engine 
Cash Co 
Hanlon-Waters, Inc 

ison Governo 


Pickering Governor 


Geophysical Inst. Co 


Fish-Schurman Co 
General Elec. Co 
GLASSWARE, LABORA 
TORY (See Apparatus 
Laboratory. Glass) 
: i GLOSS METERS 
Brown Gravity-Meter Akatos. Inc 
Heiland Research Corp Bausch & Lomb Opt. 
Ruska & ¢ Central Scientifie Co 
GILLMORE NEEDLES Geertecr Scientific Corp é 
(See Needles, Gill- . & Bauer, Inc matic, Aird 


Ruska & Co., Inc 
Sensitive Research Inst 
Televiso Co. 
GEOPHYSICAL INSTRU 
MENTS, Gravity 
Meters 


Hagan Corp 
Hanlon-Waters, Inc 
McAlear Mfg. Co 
Schade Valve Mfg 
Tagliabue Mfg. Co. 


GOVERNORS, Pressure 


Gaertner Scientific Corp Automatic Temp. Control GOVERNORS, Steam 


National Research Corp 
GLASS STRAIN TEST 
ERS (See Testers & GOVERNORS, Air (See 
Testing Machines, Regulators, Automatic 
Glass Strain) Air) 


object of measurement Hagan Corp 


and control) 


(See Dividing Ma- 
chines) 


GEOPHYSICAL 
INSTRUMENTS 


used in prospecting for 
1 . . . ’ | . . . 

Strategic & Critical 
Mineral Deposits 
OF OIL, COAL, LIGNITE 
BAUXITE, CHROMITE 
MANGANESE, MERCURY 
NICKEL, TUNGSTEN 

ETC. 





a 





¢ Refraction Seismographs 
e Reflection Seismographs 
e Electrical Prosp. Equipment 


e Gravity-™Meters 


HETLAND RESEARCH CORP. 


130 EAST FIFTH AVENUE 
DENVER, COLO. 





34 For addresses, 











Mason-Neilan Regulator 
GRADUATING MACHINES 


Pittsburgh Equit. Meter 


Jud nor 
Mason-Neilan Regulator 


Pittsburgh Equit. Meter 
GOVERNORS, Gas (See 


Hathaway Inst. Co Violet Transmitting Regulators, Automatic, 
Heiland Research Corp Opaque to Visible Air) 

Mico Instrument Co Lighting GOVERNORS, Hydraulic 
Miller Corp., Wm Corning Glass Works Cash Co 


GOVERNORS, Liquid Level 
(See Controllers, Auto- 
matic, Liquid Level) 


(See Regulators, Auto- 


more) San itis Recwarch Inst. GOVERNORS, Pump (See 
GLARE METERS “espe (mama a Regulators, Automatic, 
Aka Ir W ann-Schuchhardt Air) a 
Bausch & Lomb Opt Zeiss, Inc., Carl GOVERNORS, Station 
Central S$ ‘ GONIOMETERS Connelly Iron Sponge 


Sax! In ( Fues Inc (Regulators, Automatic, 
Hayes Scientific App Air) 
GLASS, Low Reflecting Zeiss, Inc., Carl GOVERNORS, Turbine 
Surfaces GOVERNORS (See also Cash Co 


Séeeé 





NEW .. . MULTI-POINT UNITS AVAILABLE 


GRAIN TESTERS (See 
Testers, Grain) 

GRAPHIC (See object of 
measurement and con- 
trol) 


GRANULAR MATERIALS 
MEASUREMENTS, 
Level Indicator & Con- 
trol 

Bin-Dicator Co. 

GRANULAR MATERIALS 
MEASUREMENTS, 
Particle Size Separator 

Fed. Pneumatic Systems 

GRANULAR MATERIALS 
MEASUREMENTS. 
Volume-Flow Indica- 


tors 
Builders-Providence 
Dietert Co. 


Richardson Scale Co 
GRANULAR MATERIALS 

MEASUREMENTS. 
Velume Integrating 
Meters 

Bailey Meter Co. 

Builders-Providence 

Richardson Scale Co 


GRANULAR MATERIALS 
MEASUREMENTS, 
Weight-Flow Indicators 
& Recorders 

Builders-Providence 
Richardson Scale Co 

GRANULAR MATERIALS 
MEASUREMENTS, 
Weight-Integrating 
Meters 

Builders-Providence 
Richardson Seale Co 
Toledo Scale Co 

GRATING. Diffraction 

Central Scientific Co 

Dietert Co 

Fish-Schurman Co 

Fuess, Inc 

Gaertner Scientific Corp 

Laboratory Specialties 

Weich Mfg. Co. 
GRATING. Echelon 

Fuess, Inc 

Gaertner Scientific Corp 

Jarretl-Ash Co. 
GRAVIMETERS 

American Askania Corp 

Brown Gravity-Meter 

Geophysical Inst. Co 

Heiland Research 

Ruska & Co. 


GRAVITOMETERS 
American Meter Co 
Brown Gravity-Meter 
Eimer & Amend 
Heiland Research 
Refinery Supply Co 


GRAVITY Indicators & 
Recorders 
American Meter Co 
Bailey Meter Co 
Builders-Providence 
Eimer & Amend 
Foxboro Co 
Mott-Smith Corp, 
Snecialty Glass Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
GREASE TESTING AP.- 
PARATUS 
American Inst. Co. 
Brabender Corp. 
Central Scientific Co 
Eimer & Amend 
Fish-Schurman Co 
Fisher Scientific Co 
Humboldt Mfg. Co 
Precision Scientific Co 
Sax! Inst. Co 
Tagliabue Mfg. Co. 
Televiso Co 
Western Machinery Co 
GROUND DETECTORS 
General Flee Co 
Heiland Research 
Rolier-Smith Co. 
Westinghouse Elec. & Mfg 


GROUND RESISTANCE 
METERS 


Biddle Co.. Jas. @. 
Rorden Flec. Co 
General Elec. Co 
Geophysical Inst. Co 
Heiland Research Corp. 
Industrial Inst. Inc. 
Roller-Smith Co 
Shallcross Mfg. Co 


Sticht Co., Inc 
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CAMBRIDGE THERMIONIC pH RECORDERS (Single . or Multi-point) provide accuracy 
3 , and trouble-free performance to a degree hitherto unknown. Simultaneous records of pH at 
e CHEMICAL PLANTS eparate sampling points in the plant can be continuously provided on a single chart—by the 
@ OIL REFINERIES new Cambridge Multi-point pH Recorder. Single or Multi-point, Cambridge is line operated 
e@ PAPER MILLS Recorder may be located any reasonable distance from a sampling point. Glass electrode 
Or @ SUGAR REFINERIES housed vapor-tight. Install wherever wanted; sampling solution will not clog continuous-flow 
: TEXTES ome a type chamber. Send for List 910-TI. 
° ~ . elken 
@ WATER PURIFICATION 
¢ WATER PURIFIC CAMBRIDGE INSTRUMENT CO., INC. 
INDUSTRIES 3732 Grand Central Terminal, WN. Y. C. 


a A ke 


HARDNESS METER, for HOUSINGS, Instrument 
Plastic Films (See Eby, Ine. 
Testers, Hardness of Electric Tachometer 
Plastic Films) Falstrom Co. 
Karp Metal Products 
HARDNESS TESTER (See Lewyt Metal Products 
Testers & Testing Ma- Rueckert Mfg. Co. ; 
chines, Hardness) 


HUMIDITY INSTRU 
HARMONIC ANALYZERS MENTS, Aspiration 
Gaertner Scientific Corp. psychrometric (See 


General Radio Co. Psychrometers, Aspira 

Keuffel & Esser Co tion) 

Mico Instrument Co HUMIDISTATS 

Scientific Apparatus Co American Moistening Co 

United Transformer Corp Automatic Products Co 
Barber Coleman 


HELIOSTATS Friez & Sons 
Eastern Science Co Johnson Service Co. 
Fecker, J. W. Minneapolis- Honeywell! 
Gaertner Sciertific Corp — go Switeh 

owers Regulator Co 
ae AP- Standard Engg. Works 


: : Supreme Elec rods 
Clough-Brengle Co _— ec. Prods 


Ferris inst. Corp HUMIDITY INSTRU 
General Electric X-Ray MENTS, Hygrometric 
International Resistance (See Hygrometers) 

McFarlin Co HUMIDITY INSTRU. 


Measurements Corp. 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 


MENTS, Aspiration 
Psychrometric (See 
Psychrometers, Aspira 


United Cinephone Corp tion) 
HOOK GAGES (See Gages, HUMIDITY INSTRU- 
Hook) MENTS, Conductivime- 


tric 
Industrial Insts. Inc. 
Leeds & Northrup Ce. 


HUMIDITY INSTRU 
MENTS, Hygrometric 
(See Hygrometers) 


HORIZONS, ARTIFICIAL 
(See Artificial Hori- 
zons) 


HOUR COUNTERS (See 
Time Meters) 





GEOPHYSICAL 
APPARATUS 


* 


SEISMIC 
GRAVITY 
MAGNETIC 
ELECTRICAL 
GEOTHERMAL 
RADIOACTIVE 


* 


GEOPHYSICAL 
INSTRUMENT CO. 
WASHINGTON, D. C. 


























Sensitive to — pH 





HUMIDITY INSTRUMENTS ¢ 





INSPEC 


NEW 











TION DEVICES 


vvvvvvvvVv 


industrial 


pH Meter 


THE CAMBRIDGE EL mitriguay RAY pH METER ; ovides eme accuracy. Readings a t 
jucible to .01 pH. Compact and portable perates from any er t 0 AL 
aiting ‘warm up Sturdy glass elec >de. Electron-Ray ndicator mmune t i ‘ 
from mismanipulation. Millivolt seale for direct reading f oxidat eduction pote i RANGE 
0 to 14 pH and 0 to 1200 millivolts. Send Bulletin 910-E1 
For laboratory or plant use in BIOCHEMISTRY, CHEMICAL ANALYSIS. PHARMACOLOGY, SOIL RESEARCH, PAPER MAKING, BREWING, CERAMICS 


BAKING, ELECTRO-PLATING, FOOD PRESERVING, MILK PRODUCTS, DYEING. 


CAMBRIDGE INSTRUMENT CO., INC. 


SUGAR REFINING, TANNING, TEXTILES 


WATER PURIFICATION 


3732 Grand Central Terminal, 


ih hh i i i i ti ht th hh hh ed 


4UMIDITY INSTRU- HYDROMETERS, Indicat- 
MENTS, Hygroscopic ing 
Bristol Co. Ace Glass Inc 
Foxboro Co. Accuracy Scientific Inst 
Friez & Sons, Julien Brooklyn Thermometer Co 
Taylor inst. Cos. Chaslyn Co 
HUMIDITY INSTRU- Central Scientific Co 
MENTS, Sling Psychro- Edelmann 4 Cc 
metric (See Psychrom- Eimer & Amend 
eters, Sling) Fisher Scientific Co 
HYDROGEN-ION APPA. Fleischhauer & Son 
RATUS (See Testers, Fried & Lustig 





G. M. Mfg. Co., Inc 

1 Instrument Co 
H-B Inst Co., Ine 
Huddleston, J. & F 
Mason-Neilan Regulator 
Moeller instrument Co. 
Nurnberg Therm. Co 
Phila. Thermometer Co 
Precision Therm. 
Rascher & Betzold 


Hydrogen-lon) 
HYDROGEN-ION OE. 
TERMINATION IN.- 
STRUMENTS 

Bristol Co. 
Camoridge Inst Co 











y ‘ Ruehfel Co. 
Genera Elec. Co Rut h Glass Division 
age i Ruttco Mfg. Co 
a & en i 5 Schultheis Corp., E. W 
Leitz. Inc Scientific Glass Apparatus 
Machletr & Son Scientific Inst. Co. 
Natl. Technical Labs. Tagliabue Mfg. Co. 


Taylor Inst. Cos. 


fait suer. Inc 
Pfaltz & Bauer, Inc Testrite_ Instru ment Co 


Rascher & Betzold = 
—=- Warner @ Son. Carl H 
Sareait & Co. ee Thermometer 


Tagliabue Mfg. Co. Phinery Co 


Taylor & Co., Inc., W.A 
Thwing-Albert Inst. Co HYDROMETERS, Mud 





Wallace & Tiernan Braun Corp 
Welch Mfg. Co HYDROMETERS, Record- 
Wilkens-Anderson Co in 
gO rr “AP. Fried & Lustig 
PARATUS Mason-Neilan Regulator 
American inst. Co. Rascher & Betzold 
1 Scientific Co Ruehfel Co. 
tt Son Testrite Instrument Co 





Weksler Thermometer 


WESTON 


direct-reading 
ILLUMINATION METERS 
measure all light sources 


direct, without correction 
factors 





In light measurement, too, WESTON leads 
the way. with light meters which provide 
correct tllumination measurements regard- 
less of the color characteristics of the light. 
No corrections are ever necessary whether 
measuring daylight, incandescent, fluores- 
cent. sodium vapor, or any combination of 
light sources. Available in models for shop 
and laboratory. Weston Electrical Instru- 
ment ge 591 Frelinghuysen Ave- 
nue, Newark, N 


Vis STON 


slumenls 


HYDROMETERS 
dicating) 


HYGROMETERS (Hair, 
etc.) Indicating 
American Moistening ( 

Bristol Co. 

Brown Inst. Co. 
Cambridge Inst. Co 
Central Scientific ‘ 
Fee & Stemwede 
Foxboro Co. 

Fried & Lustig 

Friez & Sons 

Fuess, Inc 

Glogau & Co 

G. M. Mfg. Co., Inc 
Green, He mry J 

Hu n, J. S&S. F 
Johnson Service Co. 
Manning, M &M 
sens Neilan Regulator 
Moeller instrument Co 


Muter Company 
Palmer Co 
Parks-Cra ( 


Phila Thermometer Ce 
Precision Therm 
Rieker Inst. ( 


Tagliabue Mfg Co. 
Taylor Inst. Cos 
Weksler Thermometer 
W er s3 e { 


HYGROMETERS, Record 
in 

Bristol Co. 

Brown Inst. Co 


Cambridge Inst. Co 
Foxboro Co 

Al & Sons 

Fu 


Green He ! J 
ree & Al Co 
zg. Marx aM 
oo Neilan Regulator 
Moeiler Instrument Co 
Scientific I ( 
Tagliabue Mfg. Co 
Taylor Inst. Cos 
HYGROSTATS 
American Moistening 
- ber -C leman C 
Fr iez & Sons 
n Service C 


Johnso 
a 


Powers Regulator 


+ dlaad 


LEMS 
Betts & 
Electr 5 
Electr Pp 
G-M Lab 
Parag “ 


Ge ec 
G-M Labs 





none Coro 


Weston inst. 


Elec 


G44r 035 es 


Thermo 
See Hydrometers, In- 








ILLUMINATION RECORD. 'NOICATORS. Engine 
ER American Inst. Co 
Esterlir Ang ( Bachara j 
Ha lw ~ 
Con weiing nei Ge — Marine Product 
. min nbridge Inst. € 
IMPACT RECORDERS Commercial Enge. Labs 
; rosby Stea Gage 
IMPACT TESTING MA. McN f Brid 
CHINES (See Testers Pioneer Instrument 
& Testing Machines Robertson. 3rd, J 
Impact Star B Mfg 
Trill I 
INCLINOMETERS 
Fischer & Porter INDICATORS, Engine 
Fish-Schurman Co Compression 
Kolisman Inst. Co Bachar 
& Son Baldwin-S wark 
In nen Cambridge Inst. Co 
pleco ision Ther ~ Commercial Engg. Labs 
Rieker Inst RCA Manufacturing Co 
Ruehfel Co Trill Indicator ‘ 
Ruska & C INDICATORS. -Ignitior 
- = American inst. Co 
Warren-Knight ¢ INDICATORS, Multiple 
Recording 
INCLINOMETERS. Bore Commercial Engg. Labs 
ole 
Ruska & (¢ INDICATORS, Rate of 
Sperry-Sun Well Surveyir Climb 
American Aska a 
INCLINOMETERS, Ship Kollsman Inst. Co 
Mociler Inst. Co. Pioneer t t 
Rieker Inst 
INDEXES Base Volume 
& Base Pressure INDICATORS, Sound 
American Meter Co = Am : 
INDICATORS Look un- Daven ( 
der the object of meas Ele r 
RCA Ma acturing C 


erement and control 


BETTER HYDROMETERS 
for AMERICAN INDUSTRY 


Patented Svalala Solid Alloy Balla 
I. 
2 actually reinforces 


GEORGE RUEHFEL COMPANY, Inc. 


103-105 Menahan Street e 





see pages 8 





Lag 


ETC 
N. Y. C. 
NOUCTANCE METERS 
Lee & N p ¢ 
Rut C 
Shall Mfg. ¢ 
INSPECTION DEVICES 
AUTOMATIC, Color 
E t . g Mact 
INSPECTION DEVICES 
AUTOMATI Conce 


¢ 


Federa P 4 Corp 


NSPECTION DEVICES 
AUTOMAT y 
¥] ality 
Federal F 4 o 
INSPECTION DEVICES 
ameter 


AUTOMATIC. D 
tner Scientific Corp 








SPECTION DEVICES, 
AUTOMATIC Dimea- 
sions 

Gaertner Scientific Co 

NSPECTION DEVICES 
AUTOMATIC Hard 


ness 


Brabender Cors 


me eee eo we ee ee 


mcm 






















































INSPECTION DEVICES to LEVELS, Wye 








SLIDING SCALE U-TYPE 






INCLINED 












































Also Indicating Flow Meters, Tank Liquid Level In- 


INSPECTION DEVICES INSPECTORS, MAGNETIC INTERFEROMETERS 


AUTOMATIC, Insulat Annis Co Gaertner Scientific Corp 
ed Wire Commercial Engg. Labs Jarrel-Ash Co 
Comtor ( Magnaflux Cory Keuffel & Esser Co 
. . . Magnetic Analysis Cory . 
INSPECTION DEVICES Perkin-Eimer Corp. 


Rubicon Co. 


AUTOMATIC, Smoot! eiss, In arl 

—e moo” INSPECTORS, WELDING 7% inc., Carl 

ren Prod . Rubicon Co. > : S 
near at aad INSTRUMENTCLEANING JACKS, PLUG-IN (See 
ld Seek ie » MACHINES Connectors, Plugs, 
Thwing-Albert Inst. Co L & R Mfg. Co Clips) 


INSTRUMENT COVERS 
INSPECTION DEVICES, Blossom Mfg. ¢ JOB TIMING RECORDERS 


AUTOMATIC Thick INSTRUMENT FUSES Autocall ¢ 


wecstrenio Peed. ¢ (See Fuses, Instrument Esterline-Angus Co 
lectronic ss | ” = A EE ec . 
Gaertner Scientific Corp INSTRUMENT OILS tromberg Electric Co. 
H Inst ' Daven Co 

Heyman Co. Ferner Co KERR CELLS (See Cells, 
instrument Specialties Co Fulcrum Oil Ce Kerr) 


Huisking & ¢ 


\ ret ic jauge ( 
“s te Inst = ” Landis & Gyr. In KEYS & SWITCHES 
Thwing-Albert Inst. Co Magnus, Mabee & Reyna Amer. Automatic Electr 
Mico Inst. Andrew, Victor J 
INSPECTION EQUIP Nye, Inc. William F Beck Bros. 
ane NT Are Welding = INSTRUMENT TRANS- — Bunnell & C 
FORMERS (See Trans- Clare & Co. 
INSPECTION EQUIP formers, Instrument) Kellogg Switchboard 
MENT. Bore Hole INSULATION TESTING Leeds & Northrup Co 
See Telescopes, Bore EQUIPMENT (See Rubicon Co 
Inspection Testers, Insulation) Shallcross Mfg. Co 


Miniature Ball Bearings 


In a Great Variety of Types and Sizes 
















@The smal! outside diameters of R.M.B. MINIA- 
TURE BALL BEARINGS bring to the instrument 
field the great advantages of Anti-Friction Bearings. 
While it is today not always possible to maintain 
well-assorted stocks, a good many sizes of R.M.B. 
MINIATURE BALL BEARINGS are still available 
for immediate shipment. The sketches to the left 
are enlargements of some of the many series. 
We welcome your inquiries. Literature sent 
promptly on request. 


LANDIS & GYR 


104 FIFTH AVENUE NEW YORK,N. Y. 







36 For addresses, 









—A COMPLETE LINE— 
WELL TYPE 


eee ens MANOMETERS 





ABSOLUTE PRESSURE W RITE TODAY for new illustrated FREE CATALOG giving complete 
SERVICE TYPE details on the Trimount line of instruments. 


TRIMOUNT INSTRUMENT COMPANY 


dicators, Draft Gauges, Mercury Pressure Gauges. 408 S. PLYMOUTH STREET 


KVA RECORDERS 
Esterline-Angus Co 
General Elec. Co 
Landis & Gyr, Inc. 
Leeds & Northrup Co 
Therm-Electric Meters 


Westinghouse Elec. & Mfg 
KYMOGRAPHS 
Gorrell & Gorrell 


Sargent & Co 
LABORATORY APPA 
RATUS (See Apparatus, 

Laboratory) 


LABORATORY F URN I- 


TURE (See Furniture 
Laboratory) 


LABORATORY GLASS- 
WARE (See Apparatus, 
Laboratory, Glass) 


LABORATORY SUPPLIES 
(See Apparatus, Lab- 
oratory) 

LABORATORY MOTORS 
(See Motors, Labora- 
tory) 

LABORATORY PAPERS 

Central Scientific C 

LABORATORY OVENS 

(See Ovens, Laboratory) 
Chart Production Co 
Sargent & (¢ 
Welch Mfg. ¢ 

LABORATORY PORCE- 


LAIN (See Porcelain, 
Laboratory) 


LACTOMETERS 


Central Scientific Co 
Eimer & Amend 
G. M. Mfg. Co., Inc 


Moeller Instrument Co 
Precision Therm 
Rieker Inst. Co 
Ruth Glass Division 
Ruehfel Co. 
Tagliabue Mfg. Co 
Taylor Inst. Cos. 
Trerice Cc 
Welch Mfg. Co 
Zuhr. Inc., Henry 
LAUNDER-OMETER 
Atlas Elec Devices Co 
LEAK INDICATORS, Gas 
& Water (See Gas 
Leak Indicators) 


LENS THICKNESS GAGES 
Bausch & Lomb Optical 
Chicago Dial Ind. Co 
Fuess, In 

LENSES, Astronomical 
Cla & Son 
Fecker, J. W 
Perkin-Elmer Corp 
Ruska & ¢ 


LENSES, Burette 
Central Scientific Co 
Fish-Schurman Co. 
Fisher Scientific Co 
Gaertner Scientific Corp. 
G. M. Mfg. Co., Inc 
Microchemical Service 
Parr Instrument Co 
Precision Scientific Co 
Precision Therm. 
Rieker Inst. Co 


LErISES, Low Reflecting 
Surfaces 
National Research Corp 
LENSES, Microscope, ete. 
Bausch & Lomb Optical 
Gaertner Scientific Corp. 
Leitz, Inc 
Pfaltz & Bauer, Inc. 
Ruska & Co 
Spencer Lens Co. 
Zeiss, Inc., Carl 


LENSES, Polarized 
Pfaltz & Bauer, Inc. 
Polarizing Inst. Co, 
Valpey Crystals 
Woermann-Schuchhardt 
Zeiss, Inc., Carl 


see pages 82-9] 


CHICAGO, ILLINOIS 


LENSES. Thermometer LEVELS, Precision 
(See Lenses, Burette) Alpha Instrument C 


. = Berger & Sons 
gene Circular Spirit Fish-Gchurman Co. 
ietzen Co 


Geier & Bluhm, Inc Glogau & Co 


Glogau & Co Gurley, W. & L. E 
Gurley, W. & L. E Heiland Research 
Keuffel & Esser Co Kern Co 
Ruehfel Co. Keuffel & Esser Co 
Warren-Knight Co Leupold. Volpel & ¢ 
White Co., Inc., David Moeller Inst. Co. 
Rieker Instrument Co 
LEVELS, Dumpy (See Scherr Co., Inc 
Surveying Instruments) Starrett Co 
. Warren-K , 
LEVELS, Engineer’s (See oo. i 
Surveying Instruments) White Co. Inc.. David 


LEVELS, Hand a, E., SON 


Alpha Instrument Co LEVELS, Prism 
Bostrom- Brady Fecker, J. W. 
Dietzen Kern Co 

Gurley, W. & L. E Ceuffe isse ; 
Keuffel & Esser Co — ar 


Taylor Inst. Cos. 


Leupold, Volpel & Co White Co. Inc., David 


Pittsburgh Inst. & Mach 


Starrett Co LEVELS, Surveying (See 
United States Blue Print Surveying Instruments) 
Warren-Knight Co 

W rc Fr LEVELS, Wye (See Sur 
White Co. Inc., David veying Instruments) 





NYE’S WATCH 
& CLOCK OIL 





For INSTRUMENTS 


WW is a recognized fact the world 
over that porpoise jaw oil is the 
finest crude from which to refine lub- 
ricating oil for delicate instruments of 
precision. When the refining is done 
by the scientific processes developed 
through years of experience by Wm. 
F. Nye, Inc., the result is a specialized 
oil of the very highest quality. 


Nye's Oil—100% American from "fish 
to finish." 


Wm. F. Nye, Inc. 


NEW BEDFORD, MASS. 


ESTABLISHED 1844 
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LIGHT 








METERS to MELTING POINT APPARATUS 








LIGHT SOURCES, Uiltra- MANOMETERS, Inclined 
Violet (Cont'd Tube 
Gaertner Scientific Corp. American Blower Corp 


General Physical Lab Bacharach Industrial Inst 

-TYPE fant Sue Mie Baia WELL TYPE 
Jarrell-Ash Co. Defender Automatic Reg 
Laboratory Specialties, Detroit Air Meter C 


Leitz, Inc phe callie : 
Mico Instrument Co Dwyer Mfg. Co 
Pfaltz & Bauer, Inc Friez & Sons 

Fuess, Inc 


























































































United Cinephone Corp 
Westinghouse X-Ray Co Hays Corp. 
© These are extremely LIGHT SOURCES, White Manning Mavwell& M : 
accurate instruments — Light Meriam Co. @ These extremely 


Rarkon-Frink 








representative of Mer- Precision Therm wee. ivect readi 
. PI Fredericks, George c Trimount Instrument accurate, direct reading 
iam’s 30 years of leader- Gaertner Scientifie Corp ; :; 
shincinc mennasina Gen. Elec. Lamp Dept Uehling Inst. Co. instruments are available 
ov General Physical Lat 
ited Cinewhene Coro,  MANOMETERS, Micro — ” " 
pressure, vacuum and United Cinephone Corr ee ee in ranges from 6" to 100 
; ; . x seh ia esa Cambridge Inst. Co asuri 2 > 
differential. The Clean LIGNTNOUSE INSTAL. aeons for measuring pressure, 
out type — (pat- am Gat Accumulator Trimount Instrument vacuum and differential. 
7 elch Mfg 0 qi 
or )avei ener bag cose ph Mfg. C for line pressures up to 
from 6” to 50” ‘for line Wallace Tiernan MANOMETERS, = Remote- ye Ib ‘ a 
pressures up to 100 lbs. LIGHT WAVE MEASUR. o... 250 Ibs. per sq. in. Wall, 
per sq. in. permits the Gasrtncr Selentiie Core Brown Inst. Co. table, and panel mount- 
body to be disconnected Van Keuren Co wanctameas i tyl h featuri 
ing styles, each featuring 
LINE CURRENT TEST MANOMETERS, Single- : i 
from the head and the SETS (See Testing Sets, tube & Reservoir the many refinements of 
tube cleaned without dis- Line Current) Ace Glass Inc : : 
- Meriam manufacture. 














connecting the piping. LINEAR FOOTAGE Bacharach Industrial Inst 
i METERS (See Coun- Bailey Meter Co. abor; ; ¥ 
Other types in ranges ada oe Builders-Providence Lab ratory or produc 
from 6” to 100” for line LIQUID LEVEL, Indicators Commercial Enos. Labs. tion service. Special de- 
, Connelly Iron Sponge C : 
pressures up to 400 Ibs. mever cers = Comnine Giese Wak signs to meet unusual 
per sq. in. Also special de- a Defender Automatic Reg requirements. Fully 
signs to meet unusual prob- LIQUID METERS. IN- Detroit Air Meter ( q Ss. 
ipti oor ee | oe descriptive catalog sent 
lems. Fully descriptive (See Flowmeters) Friez & Sons, Julien P § s 
catalog sent on request. LIQUID METERS. Post. * ergy “rg gna on request. 
TIVE TYPES (See santz-Phelps Corp 
Meters, Liquid... ) Meriam Co. 
Morey & Jones, Ltd 


LOUVER 0 ERATING Pioneer Instrument 


DEV Precision Therm 
Arca Regulators, Inc ; AM CO. 
Scientific Inst. ¢ 
Brown Inst. Co. ee Simpler Valve & Met MERI 


Fisher Governor 
Trimount Instr ument 





Foxboro Co. 2 
Friez & Sons Uehling Inst. Co. nore i OHIO 
General Controls Co MANOMETERS. U-ted 
H gan Corr Ss, -tube, 
Manometers, Meters, Hanlon-Waters, Inc Electric Transmitting anometers, Meters, 
and Gauges for the accurate measurement of Pres- Mason-Neilan Regulator Bailey Meter Co. and Gauges for the accurate measurement of Pres- 
sures, Vacuums and Flows of Liquids and Gases. ~ nen, ge " soir decal alo sures, Vacuums and Flows of Liquids and Gases. 


LUMBER COUNTERS (See = Precision Therm 








Counters, Lumbe Southw’n Electronics L 
LIGHT METERS LIGHT SOURCES, Mono- . . MANOMETERS. U-tube MEGCHMMETERS 
De Jur-Amsco Corp chromatic — — MANOMETERS, U-tube Metal Biddle Co.. Jas. G 
Prats & Ba ‘tt poe tg Co. Leitz, In 4 — 1 Cambridge Inst. Co Cambridge Inst. ¢ 
altz & Bauer 1c rica S naan Ace ss, In ‘onne = 2 ca ? 
Photobell Corp Bausch & Lomb Opt Sarl Inst. ( : Anni *y Cc re Jron > phtiig 
Pho-Tron Inst. Co Central Scient ( United Cinephone Cory icciieraaiy Tsien — Mason-Neilan Regulator General Elec. ( 
Weston Elec. Inst. Corp Fish- Schurman “Co. MACHINIST'S SQUARES Builders- Providence Precisio Thern & Inst General Radio € 
Welch Mfa. Co. Fu In (See Squares, Ma- Connelly Iron Spong scientific J ( 111. Testing Lab 
LIGHT SOURCES, Carbor Gaertner Scientific Corp chinist’s aikiee keel . Taylor inst. Cos I I 
Gen. Elec. Lamp Dept ae eae uN 
one aah General P} al Lat MAGNETIC INSPECTORS Detroit Air Meter ¢ MAP MAKING PROJEC 
I T s, * Jarrell- Ash Co. (See Inspectors, Mag- Dwyer Mfg. ¢ TORS . Raws Electrical | 
LIGHT SOURCES, “Day- Laboratory Specialties netic) Eimer & Amend B wy RCA Manufacturing ¢ 
8 light”’ cas Mi “Inst 7 MAGNETOMETERS Fischer & Porter ausch & Lomb Optical x 
rkor rink . 3 Ss Spenc ens ‘ 
Settee! eee Co Pt Itz & Bauer er, Ir American Askania Cort eating rear Mage Spencer t C Suituveu Mek 4 
srizir trument Baird anpiaten Fisher Scientifi M I ticht C i 
Macbeth Daylighting Co Van Keuren Co Bu ron Foundry Friez & Sons, Julier ee ee a hg te 3 Ei inst. € 
wait oe Incan- United Cinephone Cor Comtiaton: ae Gotham fast. — autical stru 
P ents 
ge LIGHT SOURCES, Neo Geophysical Inst. Co Hays Corp MEGOHM VOLTMETERS 


Heiland Research 





{ 
Bausch & Lomb Opt. “ MARINE INSTRUMENTS See Voltmeters, Meg 
Fredericks, George Fredericks, @ —- 7 Welch Mfg. Co R Bee i Gyro-Compass & Gyri ohm 
Gaertner ‘Scientific Co y poetices yg je MAGNIFIERS — Pilot 
General Elec. Co Uni age pide a ec Bausch & Lomb Optical . ; S y G e Co MELTING POINT APPA 
G-M Labs. peta ROPONS SOE Fish-Schurman Co _ : RATUS 
Leitz, Inc., E Xervac Inst. Co. Fuess, In Meriam Co. MASTER CLOCKS (Sec 
United Cinephone Corr LIGHT SOURCES, Sodium Glogau & ¢ Mine Safety Appliances Clocks, Master zs Ace ¢ aaa 
11GHT SOURCES, Mer. Akatos, In G. M. Mfg. Co., Ir Moeller Instrument Co , naa American Inst. ¢ 
cury Vapor Central Scientific Co Keuffel & Esser C Morey & Jones, Ltd MEASURING MACHINES 
American Inst. Co Fredericks, George Kollmorge - Optical ¢ Precision Therm * fnaal Corning G 
Barkon-Frir Gaertner Scientific Corp Speidel & , Rascher & Betz Eimer & Amend 
Bausch & Lomb Opt Gen. Elec. Lamp D Refinery Supply Co Bausch & Lomb Opt ( 
rant a so tn Co —e Ash Co ( Ruth Gla Divis Durant Mfg. Co I 


Fish-Schurman Co. 



















Gaertner Scientific Corp I Seats oe ( : yM Cc ‘ e- 

Gen. Elec. Lamp Dept an as in pt me ive & M Gaertner Scientific Corp : * 

General Physical Lab acine ari MALT PA. Po Pratt & W M Serv 

Hanovia & Mfg. LIGHT SOURCES, Ultra. Seeeue care Geeks cg Parr It nt 

Mico Instrument Co Atlas Electric Devices MANOMETERS, High rice ¢ iccenn ti c sale Giaen As 

Patt z& r, Central Scientifie Co Pressure Ueht ing Inst. Co urant Mfg. Co S es 
Polarizing Instrument Fredericks, George Daniel Orifice Fitting Vapor Recovery Systems Mir 1 Elec. & Const Tagliabue Mfg. Co 

United Cinephone Corp Cont'd Meriam Co Wilkens-Anderson ( Pratt & Whitney We mn Machinery Coe 












TAG INDICATING INSTRUMENTS 


For Temperature, Pressure, pH, Level, 
Flow and Moisture 
Calibrated against recognized standards of highest authority, TAG 
Indicating Instruments maintain a precise accuracy throughout their 
ranges. 
State your indicating instrument needs and we will suggest the 
proper type for most economical service in your plant 


Cc. J. TAGLIABUE MFG. CO. 


Z ‘i MOISTURE METERS, LUMBER, Park & Nostrand Avenues, Brooklyn, N. Y 


TAG DIAL “3 
THERMOMETERS GRAIN & OTHER MATERIALS 
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For addresses, see pages 82-9] 

















METAL DETECTORS to METERS, Mileage 








he Relative a dity of atmosphere, or 





a, 





METAL DETECTORS (See METERS, Compressed Ai 
Detectors, Metal American Meter Co. 


METALLIC BELLOWS Bailey Meter Co. 
(See Bellows, Metallic) Builders-Providence 
Fischer & Porter 
METALS, Thermostatic Mason-Neilan Regulato 
ance NO. N. J. Meter 
General Plate Taylor Inst. Cos. 
METEOROLOGICAL IN- METERS, Condensation 
STRUMENTS Am. Dist. Steam Co 
American Askania Cory Bailey Meter Co. 
American Inst. Co Buffalo Meter Co 
Am. Paulin Systen Central Station Steam 
Friez & Sons Fischer & Porter 
Fuess, Inc Henszey Co 
Geophysical Instrument Taylor Inst. Cos. 
G. M. Mfg. ¢ Inc = 
Green, Henry J METERS, Conductivity 
Moeller Instrument Co (See Conductivity 
Precision Therm Meters) 
Taylor Inst. Cos. METERS, Consumer’s, Elec- 
Weksler Thermometer tric 
METER LEVELING SAD- General Elec. Co. 
DLES Westinghouse Elec. & Mfg 
Robinson Orifice Fitting METERS, Consumer's, Gas 
METER PROVERS, Gas American Meter Co. 
American Meter Co. Lambert Meter Co., Inc 
Lambert Meter Co Superior Meter Co 
Pgh. Equitable Meter Co 


METERS, Current, Air & 


Superior Meter ¢ 
Gas 
METER STICKS American Meter Co. 
Lufkin Rule Co Fischer & Porter 
Weber Co Mason-Neilan Regulator 
METERS, Acid (See Pgh. Equitable Meter Co. 
Acidimeters) METERS, Current, Liquid 
METERS, Ampere Hour American Meter Co. 
(See Ampere Hour Bowser & Co 
Meters) Builders-Providence 
Eclipse Aviation 
METERS, Coal (See Coal Fischer & Porter 
Meters) Cont’d 














New Jersey Air Meters 


TOOL-OM-ETER and 
DRILL-OM-ETER 


Measure the flow of 
Compressed Air to 
any process or tool. 
Guide the mainte- 
nance of pneumatic 
equipment in effec- 
tive working condi- 
tion. 


These meters are of 
the constant head, 
variable orifice type, 
simple, reliable, 
portable, only one 
moving part. Used 
on air and other 
gases at 1-300 lb. 





New Jersey Meter Co. 
PLAINFIELD, N. J. 























MOISTURE INDICATOR. 


. HAND MODEL has many applications 


CAMBRIDGE HAND MODEL MOISTURE INDICATOR, whs« exposed to. the r, measures its Relative Humidity. This instrument 
ndicate moisture content of various hygroscopic material such a ‘PAPER. TEXTILES, GRAIN, ETC. It can be calibrated 
th twe cale ne showing percent Relative Humidity and the other percent wate With the pistol grip instrument (illustrated) 


ture Content of materials into which the blade i nserted, may be promptly determined 


Indispensible for checking, if moisture content in a material is specified. 


For use in WAT, TEXTILE, PRINTING, LITHOGRAPHY, FOOD, and any industries 
processing CEREALS, WOOL, COTTON, RAYON, FUR, PAPER, ETC. 


Lp CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, WN. Y. C. 


METERS, Current, Liquid METERS, Earth Current 
Cont'd Geophysical Inst. Co. 


Keuffel & Esser ¢ Heiland Research 
Leupold, Volpel & Co Rawson Electrical Inst 
Mason-Neilan Regulator Sha'icross Mfg. Co. 


National Meter Co. . 
Neptune Meter Co METERS, Electronic 


; Ballantine Labs. 
A edna gy aye ag Boonton Radio Corp 
Uehling instrument Co. Cambridge Inst. Co. 
yore os te Clough-Brengle Co. 
Worthington-Gamon Meter 
RCA Manufacturing Co 
METERS, Decibel (See Weston Elec. Inst. Co. 


Sound Level Meters) 
METERS, Flow (See Fiow- 


METERS, Demand, ae meters) 
Electric Indicator Co 
Esterline- ona METERS, Footage (See 
General Elec. Co. Counters, Footage) 
HD Elec. Co METERS. Foot-candle 
Landis & Gyr, Inc. (See Foot-candle 
Lincoln Meter Co Meters) 
Sangamo Electric Co 
een tg ~ ce ng it METERS, Frequency (See 
West nghouse Elec. & Mfg Frequency Meters) 


METERS, DEMAND. Gas METERS, Gas (See Gas 


American Meter Co. Meters) 

Bailey Meter Co. METERS, Gas, Dry Test 

Bendix Marine Products American Meter Co. 

Lambert Meter Co Lambert Meter Co 

Mason-Neilan Regulator Pgh. Equitable Meter Co. 

Pgh. Equitable Meter Co. Superior Meter Co 

Superior Meter Co Tagliabue Mfg. Co. 
METERS, Demand Limit- METERS, Gas, Integrating 

ing, Automatic American Meter Co. 

American Meter Co. Bailey Meter Co. 

Annis Co Brown Inst. Co. 

Esterline-Angus Co. Builders-Providence 

General Elec. Co. Fischer & Porter 

Landis & Gyr, Inc. Foxboro Co. 

Lincoln Meter Co Lambert Meter Co 

Mason-Neilan Regulator Mason-Neilan Regulator 

Therm-Electric Meter Sunerior Meter Co 

Westinghouse Elec. & Mfg Taylor Inst Cos. 


FLOW METERS FOR 
STEAM, LIQUIDS & GAS 


Model 656 Recording and Integrating 
Flow Meter 


HIGH PRESSURE METERS 


Standard Differential Range 
20” to 150” of Water 


LOW PRESSURE METERS 


Standard Differential Range 
1” to 8” of Water 


* 
Write for Bulletin 411 


RING BALANCE INSTRUMENT CO, 


740 N. FRANKLIN ST. CHICAGO, ILL. 





For addresses, see pages 82-91 








METERS, Gas, Wet Test METERS, Liquid, Vol 
American Meter Co. metric Types, Oscillat 
Lambert Meter Cc ing Piston 
Superior Meter Co Badger Meter Co. 
Tagliabue Mfg. Co. Brodie Co., Inc 
Taylor Inst. Cos. Campion Labs. 

METERS. Gas. Station Nationa! Meter Co. 
American Meter Co. Neptune Meter Co. 
Bowser & Co Worthington-Gamon Met 
Pgh. Equitable Meter Co METERS, Liquid, Volu 

METERS, Gasoline (See metric Types, Recipro 

Meters, Liquid) cating Piston 


- Bowser & Co., Inc. 
METERS, High Pressure Ralph N. Brodie Co., Inc 


& High Pressure Dis- Pgh. Equitable Meter 
tribution Ruska & Co., Inc 
Pgh. Equitable Meter Co. Worthington Gamon 
Simplex Valve & Meter METERS, Liquid, Volu- 
METERS, Hydrogen ton metric, Rotary Pistor 
(See Hydrogen lon De- Badger Meter Co. 
termination Instru- Bowser & Co., Inc. 
ments) Neptune Meter Co 
METERS, LIGHT Pgh. Equitable Meter 
(See Foot-candie Met- Smith Meter Co. 


Snarling, R. W. 
METERS, Liquid, Voiu- 
metric, Special for Ex- 
tremely Low Flow 


ers, tlumination Indi- 
cators and Recorders, 
Light Meters, etc.) 


METERS, Liquid, Volu- Bowser & Co., Inc. 
metric Types, Nutating Campion Labs. 

Disk Commercial Eng. Labs. 
Badger Meter Co Fischer & Porter 
National Meter Co Fluid Meters, Inc. 
Neptune Meter Co Gauthier, Donat A 
Poh. Equitable Meter McCord Radiator & Mfg 
Read Machinery Co. National Meter Co 
Worthington Gamon METERS, Liquid, Weighing 

METERS, Liquid, Volu- Richardson Scale Co 
metric Types, Nutating METERS, Mileage 

Piston Gauthier, Donat A 
Buffalo Meter Co Houser Engg. & Mfg. Co 
National Meter Co Jaeger Watch Co 
Neptune Meter Co Ohmer Register 
Worthington Gamon Veeder-Root, Inc. 








NIAGARA METERS 


Single nutating piston volumetric dis- 
placement type, with integrating reg- 
isters. 


For all liquids, including: 


® COLD WATER ® ALKALIS 
® HOT WATER ® MOST ACIDS 











@ OILS ® SOLVENTS 
® ALCOHOL ® GASOLINE 
BUFFALO METER CO. 
2906 Main St. Buffalo, N. Y. 
<eocwr mn press we 
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GRAPHIC 


continuous 


records 


of Moisture 


Content of 


PAPER, 


CELLULOSE, FABRICS, and other hygroscopic materials man- 


ufactured by continuously moving processes are provided by the 


STANDARD RANGES (R.H.) 


10% 


Send us details 


ipon a 


Relative 


to 50 » 2o8 


of your 


CAMBRIDGE INSTRUMENT CO., INC. 


METERS, Multi-Rate 
Landis & Gyr, Inc. 


METERS, Oil (See Meters, 
Liquid) 


METERS, Orifice (See 
Flowmeters, Orifice) 
METERS, Oxygen (See i— 
Gas Analyzer; 2—Gas 
Meters) 

METERS, Pitot Tube (See 
Flowmeters, Pitot Tube) 


METERS, Positive Dis- 
placement (See Gas 
Meters, Positive and 
Liquid Meters, Volu- 
metric) 

METERS, Prepayment 

American Meter Co. 
Landis & Gyr, Inc. 


METERS, Proportional 
American Meter Co. 
Bristol Co. 

Fischer & Porter 
Foxboro Co. 
Mason-Neilan Regulator 
National Meter Co. 
Pgh. Equitable Meter Co. 
Taylor Inst. Cos. 
METERS, Reactive 
ponent 
Andrew. Victor J. 
General Elec. Co. 
Landis & Gyr. Inc. 
RC A Manufacturing 

Therm-Electric Meters ( 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. 

METERS, Rotary Displace- 

ment 
Bowser & Co 
Neptune Meter Co 
Pgh. Equitable Meter Co 


Com- 


METERS, Sewage 
American Meter Co. 
Bailey Meter Co. 
Builders-Providence 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Pgh. Equitable Meter Co 
Simplex Valve & Meter 
Taylor Inst. Cos. 

METERS, Shunt 
Builders-Providence 
Columbia Elec. Mfg 
Daven Co. 
Instrument Resistors 
Rawson Electrical 
Shallcross Mfg. 
Wheeico Inst. Co. 

METERS, Station 
American Meter Co. 

METERS, Steam (See 

Flowmeters, Steam) 

METERS, Time 
Campion Labs 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
General Elec. Co. 
Industrial Timer Corp 
Jaeger Watch Co. 
Luers, J. Milton 
National Instrument Co 
Paragon Electric €o. 
Rawson Electrical Inst. 
Thompson Clock Co. 
Warren Telechron Co 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 

METERS, Ultraviolet Radi- 
ation 

General Elec. Co 
Westinghouse Elec. & Mfg 

METERS, Venturi (See 

Flowmeters, Venturi) 

METERS, V-notch (See 

Flowmeters, Weir) 


Inst 





New 








METERS 


Weston meters 
supply lasts at these prices: 


Model 15! 0-125 Volts AC Flush $49.00 
type r inting 

Model 24 0-30 Volts DC 10- $45.00 
000 Flush type 

Model 456 twin type, scale 4 $15.00 
n. 5-0-5 ma., each meter 9 Ot 

This meter has dout en en 
, 53 0-10 amps DC § 2.00 


Laboratory Equipment 


Cn cuit rs 
30 s AC 
—_—,. A 

vv VU $s OV 
warts 

NV. E, Signal C s t 

ug 
W. E:. telephone tack 
heavy ty with 9 5 
Lar at ndense 
ca 50 to 3000 
tele rn ? q ¢ edi 
OV 220V AC Sd 


igit elec- $7.50 


Many other laboratory parts and 
apparatus, write for list 


ELECTRONIC PRODUCTS COMPANY 


SAINT CHARLES, 


while the 


20 to $ 3.50 
$ 2.00 

35¢ 
ne i? Ste 


r with set of c 
eters Se 


ILLINOIS 





METERS, Volumetric, Posi- 


tive Displacement (See 
Gas Meters, Positive; 
see Meters, Liquid, 
Volumetric) 
METERS, Water (See 
Liquid Meters, Vol- 
umetric; also Flow- 
meters. Liquid) 


METERS, Watt-Hour 
Dunean Electric 
General Elec. Co 
Landis & Gyr, Inc. 
Sangamo Electric Co 
Westinghouse Elec. & Mfg 
METERS. Weir (See Flow- 


meters, Weir) 
MICROAMMETERS (See 
Ammeters, Microam- 
meters) 
MICRODENSITOMETERS 
Akatos, Inc 
Dietert Co. 


Gaertner Scientific Corp 
Jarrell-Ash Co, 


Mico Instrument Co 
MICROFARADMETERS 
Biddle Co., Jas. G. 


Clough-Brengle Co 
MICRO-MANIPULATORS 
Hoffman Co., S 
Industrial Instruments 
Mico Instrument Co 
Zeiss. Inc., Carl 
MICROMANOMETERS 
(See Manometers, 
Micro) 
MICROMETERS. Calendar 
Coats Mach. Tool Co 
Precision Therm. 
MICROMETERS. 
Ames Co. Cc 
Amthor Test. Mach. 
Mach. Tool Co 
Exact Weight Scale 
Federal Prod. Corp. 
Gen. Engg. & Model W 


Dial 


Coats 


Randall. Frank E 
Scherr Co.. Inc 
Starrett Co 
Waltham D Gage ( 
MICROMETERS, ELEC- 
TRONIC 

instrument Specialties 
MICROMETERS. External 
Instrument Specialties 

Park Sales 

Reed Small Tool Works 
Slacamh | JT 
MICROMETERS Filar 

Eyepiece 

Gaertner Srientifie Corn 
MICROMETERS, FLYING 
Magnetic Gauge C 
MICROMETERS 
Brown & Sharpe 
Coats Mach. Tool C 
Lufkin Rule Co 

Micro Products Co 

a lis ¢9 

& Supply 
mall Tool Work 
o., Inc 


Carl 


Internal 





MICROMETERS, Optical 
Bausch & Lomb Optical 


problem, 


MOISTURE RECORDER . for use in CONTINUOUS PROCESSING 


CAMBRIDGE MOISTURE RECORDER. 
unique 
Humidity 


but 


For use in PAPER, TEXTILE and SIMILAR INDUSTRIES 


3732 Grand Central Terminal, WN. Y. 6. 
At hh hh hh he he ee eh he 


Fish-Schurman Co 


Gaertner Scientific Corp 
Jarreli-Ash Co. 
& Esser 


Keutft 


Zeiss, Inc 


t In 
Spencer Lens Co. 
Carl 


MICROMETERS, RADIO MICROPROJECTOR 
Sensitive Research Inst Bausch & Lomb Optical 

Mi s nes & Lamson Mach 
a Wilder, ine 

( Brush Development MICROSCOPE ACCES 
Kellogg Switchboard SORY INSTRUMENTS 
Leich | tr Bausch & Lomb Optical 
RCA Manufacturing n Mfg. Cx 
y Bros 


fundamental principle. It can b 


Percer 


S 
Sund 





METERS, Multi-Rate to MICROSCOPE 




















This instrument operates 
alibrated n 


tage of Moisture 


Gaertner Scientific Corp 
Engg Cont'd 





CARSON ELECTRONIC MICROMETER 


For Precision Measurements without Pressure 
on soft, fiexible or compressible materials. 


























































Standard Models and Attachments for 


Rubber, Fabric, Cork, Foil, Felt, 
Fiber, Plastics, Paint Film, Paper 


Write 


INSTRUMENT SPECIALTIES COMPANY, 


LITTLE FALLS, NEW JERSEY 


for Illustrated Folder 

























Inc. 














Pittsburgh 
Water 
Meter 





Pittsburgh 
Piston 


Gasoline Meter 





METERS for GAS—WATER—OIL—GASOLINE 
GAS PRESSURE REGULATORS 





EMCO 
Domestic 
Gas Meter 


PITTSBURGH EQUITABLE METER CO., 400 N. Lexington Ave., Pittsburgh, Pa. 












EMCO 
Orifice 
Meter 





EMCO Ejector 


Gas Service 


Regulator 














For addresses, 


see 


pages 82-91 
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MICROSCOPE to NEEDLES 


MICROSCOPE ACCES 
SORY INSTRUMENTS 


Jn 
M 1 Service 
Pt & B In 
RCA Manufacturing 
—" Lens Co 
I Carl 
MICROSCOPE 
NATORS 
Bausch & Lomb Optical 


ILLUMI- 


Cer Scientific ¢ 

Gen. I Lamp De 

Leitz, In 

Pfaltz & B Ir 

Spencer Lens Co 

Ze\ Ir Car 

MICROSCOPE SLIDES 

(Prepared 

Centra Scientif ( 

Appara ( 


Clay-Adams { 
Fish-Schurman Co 
Gaertner Scientific Corp 
Gen. B gical pply 
Rieker Instrument Co 
Spencer Lens Co 
Weich Mfg. Co 
MICROSCOPES, 
Comparison 
Bausch & Lomb Optical 
Leitz, Im 
Spencer Lens Co 
Ir 


Ballistic 


MICROSCOPES, Binocular 
Bausch & Lomb Optical 
I 


Pfaltz & Bauer, Inc 

RCA Manufacturing 

Scherr Co., Inc 

Spencer Lens Co. 

Zeiss, Inc Carl 
MICROSCOPES Biological 

(See Microscopes, Bi- 
nocular) 

MICROSCOPES, Brinell 

Bausch & Lomb Optical 

Detroit Testing Mach 

Fisher Scientific Co 

Fuess, Inc 

Gaertner Scientific Corp 

Leitz, Inc 

Pittsburgh Inst. & Mach 

Riehle Division 

Suter, Alfred 
MICROSCOPES, Dark Field 

Bausch & Lomb Opt 

Spencer Lens Co. 


MICROSCOPES, Toolmak- 


MICROSCOPES, 


MICROSCOPES, 

Comparison 

Bausch & Lomb Optical 
Fecker, J. W 


Finish MICROTOMES 
Bausch & Lomb Optical 
Cambridge Inst. Co 


Central Scientifie Co 


Fuess, Inc International Equip. Co 

Gaertner Scientific Corp Leitz, Inc 

Leitz, In Mico Instrument Co 

Scherr ¢ Inc Pfaltz & Bauer, Inc 

Spencer Lens Co. Spencer Lens Co. 

Ze In Car] Thomas Co., Arthur H. 
MIOROSCOPES, Inspection MICROVOLTMETERS 


(See Microscopes, Fin- 
ish Comparison) 
MICROSCOPES, Measuring 


(See Voltmeters, Micro) 
MILEAGE METERS (See 


Bausch & Lomb Optical Meters, Mileage) 
Central Scientific Co MILITARY INSTRU- 
Ednal ¢ MENTS (See Ordnance 
an ker : w Instruments) 


Gaertner Scientific Corp 


MILK TESTERS (See 


Jarrell-Ash Co. Testers, Milk) 

Kern ¢ MILLIAM METERS (See 
Leitz, J Ammeters, Milliam- 
M lr nt ¢ meters) 

rnp Sangam MILLIOHMMETERS (See 


Ohmmeters, 
meters) 


ar arl 
MICROSCOPES, Metallo- 
graphic 


Bausch & Lomb Optical 
Fi . 


Voltmeters, 
meters) 





Rieker Inst. Co 

United Cinephone Corp 
Warren-Knight Co. 
MODULATION METERS 
Andrew, Victor J 
General Radio Co. 
RCA Manufacturing Co. 
Weston Elec. Inst. Corp. 


MOISTURE METERS (See 
also Testers & Testing 
Machines, Moisture) 

Delmhorst, William 
Hart Moisture Gages 
Tagliabue Mfg. Co. 


Tooimaker’s 
Bausch & Lomb Opticai 
Fuess, Inc 
Gaertner Scientific Corp. 
Goerz — Optical 
Leitz, Inc 


ers’ (Cont'd) 
Mico Instrument Co 
Scherr Co., Inc 
Zeiss, Inc., Carl 
Wire 
Gaging 
Bausch & Lomb Optical 
Zeiss, Inc., Carl 


Milliohm- 


MILLIVOLTMETERS (See 
Millivolt- 


MINE GAS INDICATORS 


(See Detectors, Mine 
nent ; 0 Gases) 
sauer n 
Inc MIRRORS 
c.. Carl Bausch & Lomb Opt. 
MICROSCOPES, Petro- Clark & Sons 
graphical Fecker, J. W. 
Bausch & Lomb Optical Fish-Schurman Co. 
Fuess, In Fuess, Inc 
Leitz, Inc Gurley, W. & L. E 
Spencer Lens Co. Hathaway Inst. Co 
Zeiss, Inc.. Carl Keuffel & Esser Co 
MICROSCOPES, Thread Kollmorgen Optical Co 
Contour (See Micro- Laboratory Specialties 
scopes, Finish Compari Master Optical Co. 
son) Perkin-Elmer Corp. 
MICROSCOPES, Pioneer Instrument 


MOISTURE TESTING AP- 


PARATUS (See Test- 
ers & Testing Machines, 
Moisture) 


MOLECULAR STILLS 
Distillation Prod Inc 
MONOCHROMATICLIGHT 

SOURCES (See Light 

Sources, Monochro- 

matic) 
MONOCHROMATORS 
Akatos, In 


ora ean Askania Cory 
Bair Associate 

owed h a Lomb Opt. 

Fue 

aa “Scientific Corp 
Leitz, Inc 


Zeis Inc., Carl 
MOTION INDICATORS 

Bristol Co. 

Brush Development Co. 

Builders- Providence 

Elec. Tachometer Corp. 

Foxboro Co 

Mason-Neilan Reg. Co 

Photoswitch, Inc 

RCA Manufacturing 
MOTION RECORDERS 


American Automatic Elec 
Bristol Co. 

Brush Development Co. 
Builders-Providence 
Elec. Tachometer Corp 
Foxboro Co. 

Impact Register 
Mason-Neilan Reg. Co. 
RCA Manufacturing 
MOTOR STARTERS (See 

Starters, Motor) 


MOTORS, Fractional H.P. 
Barber-Coleman Co. 
Bodine Elec. Co. 
Eclipse Aviation 
Elsbert Mfg. Co 
General Elec. Co. 
Holtzer-Cabot Elec 
Merkle-Korff Gear Co. 

MOTORS, Geared 
Merkle-Korff Gear Co. 

MOTORS, Laboratory 
Bodine Elec. Co. 
Central Scientific Co 
Eastern Engg. Co 
General Elec. Co 
L. A. B. Corp. 
Machlett & Son 
Merkle-Korff Gear Co. 
Parr Instrument Co 
Sargent & Co 
Welch Mfg. Co. 


MOTORS, Synchronous 
Bendix Marine Products 
Bodine Elec. Co. 


NAVAL INSTRUMENT 
Bausch & Lomb Opt 
Bendix Marine Prod 


Columbia Elec. Mfg Bowser & (¢ 
Elec. Indicator Corp Elec. Tachometer Cor 
we a Co. Geophysical Inst. Co 


Keuffel & Esser ( 
Moeller Instrument | 
RCA Manufacturing 
Scientific Inst. ¢ 


Merkle-Korff Gear Co. 
Sangamo Electr 
Warren Telechron Co 


MOUNTINGS, Shock & NAVIGATIONAL INST! 
Vibration Absorbing ENTS 
G i 1 4 taker Compa 
Lord Mesatectaring Co Benseh & Lomb Ont 
MUD SCALES (See Scales, « 
Mud) : astern Scien ( 


Elgin National Wate! 
Geophysical Instrume 


MULTIPLE SCALE ME.- 
TERS Heiland Research 


ee nee. Gabe Se. Keuffel & Esser ( 

l sre ri¢ { e USSE 
ai 7 — * Marine Compass. ¢ 
Pr si ir ~ maura Cire Negus, T. S. &'J. D 

ision yparatus Corp Pioneer Instrument ( 


Rawson Elec. Inst. Co. 


Shallcross Mfg. RCA Manufacturing 


Weston Electrical Inst 


Supreme Inst. Corp 
Triumph Mfg. Co NEEDLES, Asphalt Per 
Western Electro-Mech. tration 
MULTIPLIERS Alpha Instrument Co 
Daven Co. Central Scientific Cx 
General Elec. Co Eimer & Amend 
Instrument Resistors, In Fisher Scientific Co 
International Resistance Humboldt Mfg. Co 
Precision Resistor Co. Saxl Inst. Co. 
Sensitive Research Inst Tagliabue Mfg. Co. 
Shallcross Mfg. Van Keuren Co. 
NATURAL SCIENCE NEEDLES. Dip : 
SUPPLIES Gurley, W. & L. E 


NEEDLES, Gillmore 
American Inst. Co. 
Central Scientific ¢ 
Fisher Scientific Co 
Humboldt Mfg. Co 
Riehle Div. 

Saxl Inst. Co 
NEEDLES, Penetrometer 
Alpha Instrument Cx 
Central Scientific C 
Eimer & Amend 
Cummings Machine Work Fisher Scientific a. ) 
Elec. Tachometer Corp. Humboldt Mfg. Co. 

Geophysical Inst. Co. Saxl Inst. Co 

Heiland Research Tagliabue Mfg. Co. 

Kenyon Instrument Co Van Keuren Co. 

Kuner Co., Max NEEDLES, Vicat 

Marine Compass Co American Inst. Co. 

Moeller Instrument Co. Central Scientific Co 

Moisture Register Co, Olsen Testing Machin« 

Negus, T. S. & J. D Fisher Scientific Co 

RCA wy orang A Humboldt Mfg. Co 

Rieker Instrument C Richie Div. 

mpson Clock Co Saxl Inst. Co 


Central Scientific Co 
Chicago Apparatus Co 
Clay-Adams Co 

Welch Mfg. Co. 


NAUTICAL 
MENTS 
American Paulin System 

Raker Compass Co 
Bausch & Lomb Opt. 
Bendix Marine Products 
Bliss & Co 


INSTRU- 





ne 











The 
quick and 


Stereoscopic Microscopes = are 


ised for the examination of details too 
small to be seen by the unaided eyes 

t examine impurities or inclusions in 
iw materials, flaws r irregularities in 
materials being processed, surface char 
icteristics of finished products. A vivid 
three dimensional image is obtained 


The Spencer No, 
ible to almost any 


33 Microscope is 
ty pe of 


adapt- 


examination and is designed for conven- 
lence in quickly changing magnifications 
or types of illumination, for photomi- 
crography for measuring, counting or 


examination of material 


Spencer Refractometer provides a 
method for determin 
indices of ]! 


accurat 
the refractive 


1s 


iquids and 


The Spencer No, 41 ee Microscope 
s used for identification of crystalline 
materials by means of their optical con- 


Direct Result COLORIMETER is” used 
wherever characteristic color is produced 
proportional in intensity to the concen 
tration of a substance in solutior 
The Spencer Polarimeter through the us: 
of Polaroid makes possible the design of 
inexpensive instrument of the Lippich 
ple fleld type. Sample tubes f several 
! ths are ivailable fe I isuring cor 
t { : 4 1 1 s solution 
u Dep No. A for catal s des / 
hes s une s e ¢ pletel 


Spencer Lens Company 


HL EEALS NEW YORK 
ea Screntific Instrument Division of 
' AMERICAN OPTICAL COMPANY 


Seles Offices New York, Chicago. Sen Franc 


W avs Bor'nn. Los Angeles 
Dalles Columban. St Louis, Philadelphia, Atlents 


Spencer Instruments for Industrial Control 


Spencer 


microscopic 











Moisture Testing Simplified 


BRABENDER t FOR 
SEMI-AUTOMATIC LABORATORY 
MOISTURE AND 
TESTER PLANT CONTROL 





An ideal combination of drying oven and analytical bal 
ance. Requires no training—just push down a lever an 
read the moisture loss from an illuminated dial—di 
rectly in percentages. 


Accuracy—1/20th of one percent. Capacity—Tet 
10-gram samples. Temperature Range—85° 
175° C. Moisture Range—0%-100%. Heatin 
Capacity—750 Watts. Operating Current—l11 
volts, 60 cycles, AC €25 cycles if required) 
Heating up time—5 to 10 minutes 


Write for Pamphlet 


BRABENDER CORPORATION 
ROCHELLE PARK, NEW JERSEY 





10 


For addresse Ss, 


S€é€ 


pages 82-91 
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Generé 
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PHELOMETERS 
itos, Inc. 


tz, In 
Rubicon Co. 
Zeiss, Inc., Carl 
SSLER TUBES 
e Glass Inc 
entral Scientific Co 
Fischer & Porter 
Fish-Schurman Co 
‘isher Scientific Co 
Hellige, Inc 
<imble Glass Co 
LaMotte Chemical Prod 
ITROGEN DETERMINA- 
TION APPARATUS 
Ace Glass Inc. 
Central Scientific Co 
Chicago Apparatus C¢ 
Eimer & Amend 
Fisher Scientific Co 
Laboratory Construction 
Microchemical Service 
Precision Scientific Co 
Rubicon Co. 
Sargent & Co. 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
NOISE ANALYZING AP- 
PARATUS 
Aerovox Corp. 
Brush Development Co. 
Electronic Design Corp 
General Radio Co. 
RCA Manufacturing 
Televiso Co. 
NOISE MEASURING SETS 
Amperite Co 
Ballantine Labs. 
Daven Co. 
Electrical Research Prod 
Electronic Design Corp 
Ferris Inst. Corp. 
General Elec. Co 
General Radio Co. 
Measurements Corp. 
Sound Apparatus Co 
Waugh Laboratories 
NOISE RECORDING 
PARATUS 
Brush Development Co. 
Esterline- Angus Co. 
General Radio Co 
RCA Manufacturing 
Sound Apparatus Cc 
NOZZLES, Flow 
American Moistening Co 
Bacharach Indust. Inst 
Bailey Meter Co. 
Brown Inst. Co. 
Builders-Providence 
Cochrane Corp. 
Foxboro Co. 
Taylor Inst. Cos. 


AP- 





fitted with MICTOSCO pe or telescope, 





depth 


measurements 


vertical measurements 
The adaptability of these slides to innumerable measuring 
problems permits wide application in testing and inspec- 
tion departments, laboratories, and shops. 
RANGES: up to 4 inches (100 mm) 
READINGS: to .00005 inch (0.00! mm) 


THE 


GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 


OCTANTS, NAVIGATING 
Bausch & Lomb Optical 
Kuner ¢ Max 
Pioneer Instrument Co 

ODOMETERS 
Elec. Tachometer Corp 
Knopf, Paul 
Ohmer Kegister C 

OHMMETERS 


Burton Rogers Co 
Clough-Brengle Co 

De Jur-Amsco Corp 
General Elec. Co. 
Industrial Inst. Inc. 
Leeds & Northrup Co. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Research Inst 
Simpson Elec. Co. 

Sticht Co., Inc. 
Westinghouse Elec. & Mfg. 


Weston Elec. Inst. Corp. 
Wheelco Inst. Co. 
OHMMETERS, Milliohm- 
meters 
Cambridge Inst. Co. 
Hickok Elec. Inst. Co. 
Rawson Elec. Inst. Co. 


RCA Manufacturing 
Shalicross Mfg. Co. 
Triumph Mfg. Co 


OIL, Lubricating for In- 
struments & Watches 


Elgin National Watch 
Nye, William F., Inc. 


OiL TESTING INSTRU- 
MENTS 


American Inst. Co. 
Boekel & Co 
Brabender Corp. 
Braun Corp. 

Central Scientific Co 
Cook Research Labs 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co 
Humboldt Mfg. Co 
Industrial Inst. Inc 
Mico Instrument Co 
Moeller Instrument Co. 
Moisture Register Co 
Parr Instrument Co. 


Precision Scientific ¢ 
Ruehfel Co. 

Ruska & Co.. Ini 
Sargent & Co 
Scientific Glass Aj 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Western Machinery Co 


GAERTNER 
MICROMETER SLIDES 


for accurate linear measurements 


NEPHELOMETERS ¢ 


BODINE CAPACITOR MOTOR 


Dependable, Accurate Motor Drive 
for the ‘‘Radio Beam’’ 


Small motors, for driving the Radio Range 


Ke + Crs, 
which operate the airway “radio beam” transmit 


ters), must be the finest obtainable in precision and 


dependability. Since these beam transmitters often 


operate continuously, day and night, no ordinary 


Therefore, the choice of Bodine 
thei: 


motor drive will do. 


motors for these keying devices is proof of 


ability to provide the exceptional performance de 


manded by this vital service. 


It will pay you to consult Bodine engineers about 


precision-built motors to power your instruments. 


There are over 3000 standard Bodine motors to meet 
vour requirements. Bodine Electric Company, 2244 
W. Ohio St., Chicago, III. 





OIL TESTING INSTRUMENTS 














horizontal measurements 


perm 


micromete) 


focusing 


DSi 


/ 
] / 





For addresses, see pages 82-91 


RUMENT 


DRIVES 





Dependable geared motors for 
chart and pen drives, timers, 
controllers, adlarms, valves and 
similar applications 
any speed, torque, or current 
A.C., D.C., Universal, Synchron- 
ous, Reversing. Prompt delivery 
Send description of your device 
for recommendations 


Practically 


MERKLE-KORFF GEAR CO. 





214 N. MORGAN ST. 


CHICAGO, ILLINOIS 








OPACIMETERS to OSC 





ILLOGRAPHS 





product of 


CATHODE-RAY OSCILLOGRAPH 


HEADQUARTERS 


* 


* 





PALS 





This DuMont Type 208 Cathode-Ray Oscillo 
graph is representative of the latest develop 
ments and refinements of the art. And under- 
standably so, for the DuMont Development 
Laboratory is continually evolving new and 
still better oscillographs and _  cathode-ray 
tubes. Also, please remember that DuMont 
pioneered the commercial cathode-ray tube and 
associated equipment. DuMont has been first 
with high-vacuum cathode-ray tubes; first 
with the intensifier electrode; elimination of 
beam positioning backlash; beam switch; the 
versatile electronic switch; elimination of re- 
turn sweep trace—to mention but a_ few 
achievements resulting from a sincere effort to 
produce the finest in cathode-ray equipment. 
It is mo mere coincidence that the great ma- 
jority of cathode-ray oscillographs in dai'y 
use in laboratories, technical schools, manu- 
facturing plants, maintenance departments, 
and Government services, bear the familiar 
DuMont label. 


Write for Literature... 


~aMO 


ALLEN B. DU MONT 
LABORATORIES, Inc. 








Passaic * New Jersey. 





For addresses, 


OPACIMETERS 
Akatos, Inc. 
American Inst. Co. 
Bausch & Lomb Opt. 


Electronic Prod. Co 

Eimer & Amend 

United Cinephone Corp 
OPERATION, Indicators 

Bristol Co. 

Brown Inst. Co. 


Elec. Tachometer Corp. 
OPERATION, Recorders 


American Automatic Elec 


Autocal) C¢ 

Bristol! Co. 

Brown Inst. Co. 
Cramer & Co., Inc. 
Dickson Co 

Elec. Tachometer Corp 
Esterline-Angus Co 


Foxboro Co. 
Friez & Sons 
Gaertner Scientific Corp. 


Knopf, Paul 

Marsh Corp. 

Paragon Electric Co. 
Practical Instrument Co 


Tagliabue Mfg. Co. 
OPTICAL BENCHES (See 


Benches, Optical) 
OPTICAL FILTERS (See 

Filters, Optical) 
OPTICAL FLATS (See 

Flats, Optical) 
OPTICAL MICROM- 


ETERS (See Microme- 
ters. Optical) 
OPTICAL PARTS 
Akatos, Inc 
Alpha Instrument Co 
Baird Associates 
Bausch & Lomb Optical 
Clark & Sons 


Fish- Schurman Co. 
Fuess, Inc 
Gaertner Scientific Corp 


Goerz Amer. Optical Co 
Industro-Scientific Co 
Kern Co 

Kollmorgen Optical Co 
Leitz, Inc 

Machlett & Son 


Master Optical Co. 
Perkin-Elmer Corp. 
OPTICAL PARTS, 
Quartz 
Thermal Syndicate Ltd. 
OPTICAL TESTING IN- 
STRUMENTS (See 
Testing Instruments, 
Optical) 


Fused 


OPTIMETERS 
Scherr Co., Inc 
Zeiss. Inc., Carl 
ORDNANCE INSTRU- 
MENTS 
Abrams Instrument 
Alpha Instrument Co 
Bausch & Lomb Opt. 
eclipse AViation 
Elec. Indicator Corp 
Fecker, J. W 


Gaertner Scientific Corp. 

General Elec. Co 

Heiland Research 

Kern Co 

Keuffel & Esser Co. 

Kollmorgen Optical Co 

RCA Manufacturing 

United Cinephone Corp 
ORIFICE METERS (See 

Flow Meters. Orifice) 

ORIFICE FITTINGS 

Builders-Providence 

Commercial Iron Works 

Daniel Orifice Fitting 

Robinson Orifice Fitting 
ORIFICES, CALIBRATED 


(See Flowmeters, Ori- 
fice) 
ORIFICE PLATES (See 


Flowmeters, Orifice) 
ORIFICES, ADJUSTABLE 
American Meter Co. 


Bailey Meter Co. 
Scientific Inst. Co. 
OISAT GAS APPARATUS 
(See Gas Analyzers, 
Orsat) 
ORTHO - TOLIDIN TEST- 
ING OUTFIT 
Hellige, Inc 
LaMotte Chemical Prod. 
Taylor & Co., Inc. 
OSCILLATORS, Audio-fre- 
quency 
Amplifier Co 
Andrew, Victor J. 


Cambridge Inst. Co 
Clough-Brengle Co. 
Electro-Medical Lab. 
Electronic Design Corp 
Electronic Prod. Co. 
Ferris Inst. Corp. 
General Radio Co. 
Geophysical Inst. Co. 
Hathaway Inst. Co. 
Hickok Elec. Inst. Co. 
Jackson Elec. Inst. 
Leeds & Northrup Co. 
Measurements, Inc. 
RCA Manutacturing Co. 
Supreme Instruments 
Televiso Co. 

(Cont’d) 





OSCILLATORS, Audio. 
frequency (Cont'd) 
Tripiett Electrical Inst. 

Triumph Mfg. Co 
United Cinephone Corp 
United Transformer Corp 
Waugh Laboratories 


OSCILLATORS, Radio-fre 
quency 

Andrew, Victor J 
Boonton Radio Corp. 
Burton-Rogers Ca, 
Clough- Bieugle Co. 
Electro- Medical Lab. 
Electronic Design Corp 
Ferris Inst. Corp. 
General Radio Co. 
Geophysical Inst. Co. 
Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
McFarlin Co 
Measurements Corp. 
Precision Apparatus 
Premier Crystal Labs 
RCA Manufacturing Co. 
Rowe Radio Research 
Simpson Elec. Co. 
Supreme Instruments 
Televiso Co. 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
United Cinephone Corp. 








Weston Elec. Inst. Corp. 
OSCILLOGRAPHS, Auto- 
matic 
General Elec. Co. 


Heiland Research 
United Cinephone Corp. 
Westinghouse Elec. & Mfg 


OSCILLOGRAPHS, Cath- 
ode-ray 

Batcher, Ralph R. 
Clough-Brengle Co. 
DuMont Labs., Ine., 
Electro-Medical Lab. 
Electronic Design Corp 
Fredericks, George 
General Elec. Co. 
General Radio Co. 
Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Supreme Instruments 
Triplett Electrical Inst. 
Triumph Mfg. Co 
United Transformer Corp. 


OSCILLOGRAPHS, Elec. 
trostatic 
Cambridge Inst. Co. 
RCA Manufacturing Co. 


A.B. 











PRECISION 
OPTICAL MACHINERY 





AUTOMATIC POLISHING SPINDLES 





CERAMIC CUT-OFF SAWS 
For Ceramics, Synthetics or Metals 


OPTICAL GRINDING MACHINES 
SPECIAL OPTICAL MACHINERY 





BAILY VIBRATOR CO. 


1539 WOOD STREET 


PHILADELPHIA, PA. 














see pages 82-91 
































BRUSH 


—we CRYSTAL 
PRObDtC Ts 


THE BRUSH DIRECT INKING OSCILLOGRAPH 


Fast - Simple - Accurate 


Embodying an entirely NEW PRINCIPLE to DIRECTLY and INSTAN- 
TANEOUSLY RECORD MECHANICAL or ELECTRICAL FLUCTUA- 
TIONS up to 120 cycles per second. 

With appropriate electro-mechanical pickup or direct electrical coupling 
it accurately records VIBRATIONS, PRESSURE CHANGES, DYNAMIC 
STRAINS, TIME INTERVALS, TRANSIENTS, and the like. 

Operated by merely plugging into 110-120 volt, 60 cycle, A.C. line and 
connecting to the required pickup or circuit. 


THE BRUSH SURFACE ANALYZER 


IMMEDIATE ink-on-paper record of “TOPOGRAPHIC” PROFILE of 
finished surfaces in MILLIONTHS of an INCH in finished metals, glass, 
plastics, paper, etc. 








THE BRUSH DEVELOPMENT co. 


3311 PERKINS AVENUE . . CLEVELAND, OHIO 





Please mention THE 1942 INSTRUMENTS INDEX when writing 











OSCILLOGRAPHS to pli METERS 





For testing FABRICS. that must hold GAS 


CAMBRIDGE FABRIC PERMEAMETER provide a rapid and accurate means for determining the ability of proofed fabrics or sheet 


exciude gases. Obviously, the effectiveness of “dopes’’ used for proofing can also be determined with it. The 
Permeameter comprise Waxing Plates, Test Cell, Control Box and Spot Galvanometer. The rate of gas permeation through the ma- 
inder test i ui y determined by the thermal conductivity method and is indicated in terms of “liters per square mete} pe 
hou! of the retained ga Send for literature. 
} Laboratory y Plant use by makers of fabrics for LIGHTER-THAN-AIR CRAFT, LIFE RAFTS, LIFE JACKETS, GAS MASKS, ETC.; also by mak. 


of material for packaging VARIOUS FOOD PRODUCTS, ETC. 


CAMBRIDGE INSTRUMENT cO., INC. 3732 Grand Central Terminal, N. Y. C. 


wwuvwevowvouvwvvwvwvewvwvTvwTvvevvwTvvovvTvTvwvvTvvvTvTvTvvTwvvTvTvTvTvvTvvvy 


OSCILLOGRAPHS High- OSCILLOGRAPHS, Record- OVENS, Controlled atmos- OXYGEN ANALYZERS PANELS, Radio Test PENETROMETER NEE 
vacuum Cathode-ray ing phere (See Gas Analyzers, Burton-Rogers C DLES (See Needles 
‘ gh-Brengle Cc Raldwin-Southwark Corp Sodemann Heat & Power Oxygen) c igh- Brengl Co Penetrometer) 
DuMont Labs., Inc., A.B Brust Development Co OVENS. Grvstal : daven eat 
Electro-Medical Lab Cambridge Instrument Co Bli I shart . a. OXYGEN é NITROGEN ; — a stein 
General Elec. Co Electro-Medical Lab Pret Alans: fees 1 Lab TESTING APPARA- ry tg E I ; 
. n i See eA tal La ; * . ss Inst. ° 
RCA Manufacturing Co Engineering La Inc. RCA Manufacturing TUS (ee Gas Analyz Hickok Elec. Inst. Co. a ge > 
General Electric Co Watney Crvsteis ers, Oxygen & Nitrogen lackaon Hlectric rocker, J. W. 
OSCILLOGRAPHS. Mov- 3 il Jackson Electrical Inst. Kollmorgen Optical Co 
2 . Geophysical Instrument Co. Apparatus) Precision Apparatus Cor ™ 7 salie 
ing-conductor recision pparatus Corp Lenox Inst. Co 
Hathaway Inst. Co OVENS, patra RCA Manufacturing Perki ‘ 
Baldwin-Southwark Corp Heiland Research Corp Am. G Furnace PAINT HIDING POWER Triplett Electrical Inst. a 
Cambridge Inst. Co R & ( Inc & ( INSTRUMENTS (See Triumph Mfg. Co PERISCOPES, Military & 
Geophysical Inst. Co. Sound Apparatus Co Brabender Corp. Testers & Test. Mach., Westin e Elec. & Mfg Naval ; 
Heiland Research rriumph Mfg. ¢ Braun Paint) P & 
Waugh Laboratories Waugh Labo atories a Tech Supply ANTOGRAPHS Corp Fecker, J. W. 
Westinghouse Elec. & Mfg Westingt El ( Scientitic Co PANELS, Instrument Henschel & Co Keuffel & Esser Co 
Dietert Co ; ‘ gig ea . Kollmorgen Optical ( 
OSCILLOGRAPHS, Multi- OSCILLOSCOPES Elec. Heat Control App. ane Sci Co. —s ssa OS : 
element talph R Falstrom Co bee +" t. c ———sa PERMEAMETERS, Mag- 
s pelde ¢ ( » 
R Southwark Corp Brash Development Co. Fish-Schurman Co. P oon “i ae se Warren-Knight Co wees 
( ambridge Ir st Co ( ve 4 + ner rc entific Co Ds a ‘ Weber (¢ Annis C 
Electro-Medical Lab DuMor * ‘Labs., Inc., A.B eneral Combustion Corp aven Wo. > Cambridge Inst. Cx 
ngineering La In General Elec. Co Gordon Co. c Elec. Tachometer Corp. = poe “eel ( Fisher Seientifie Co. 
Geenral Elec. Co General ae Co. Sargent & (UM Falstrom : ie a : Ses ae ae 
Geophysical inet. Co ; al Ins Sodemann Heat & Power Foxboro - bg ge r sate . 7 to o 
Heiland Researct RCA Manufact enny Engineerit rant ee et 
ila A . € “- ae tan .- uring ee Thomas Co. Arther Hi. General Elec. Co. PE DOMETERS ; Leeds & Northrup Co 
Wausts Sahoretertes Seniteien Snatrmints Welch Mfg. Co Hays Corp. Keuffel & Esser Co. Rubicon Co 
Westine , & Mfg Shonkevens @hen. 4 Williams Apparatus Ci Hickok Elec. Inst. te = iment ¢ Welch Mfg. Co 
United Transformer Corg Jones Motrola Sales rie — : 
GSCILLOGRAPHS, Piezo : SP OVENS, Temperature caro Staal Beatawa “ : PERMEAMETERS, Poros- 
electric OUTPUT METERS Central Scientific Co Veal \s “pe PELLET PRESSES (See ity 
’ Falstrom Co. fanning, Maxwell & M Presses, Pellet) 
Baldw Southwark C rp Clough-Brengle C Gordon Co Marsh Corp PELORUSES Cambridge Instrument 
— oo Co ase +. P Mason-Neilan Regulator RCA Manufacturing bliss & ¢ Engineering Labs., In 
ambridge Ins 0 seneral Radio Co. Republic Flow Meter Keuffel & Esser ¢ Fisher Scientific Co 
Electro- ay al Lab Jackson Electrical Inst OVER & UNDER WEIGHT Shatteres ns i : Kuner ¢ Max Ruska & Co ry , 
Engine Li RCA Manufacturing Co. INDICATORS FOR ions se cual Negus, T. S. & J. D epee acl Sma 
Geophysical Inst Co Shalicross Mfg. Co BEAM SCALES Tagliabue Mfg. Co Pioneer Instrument ¢ 1x] Instrument ( 
Hel: n 1 Re earch Corp Westinghouse Elec. & Mfg Howe Scale Ce polyp Electrical Inst Precision Therm pH METERS (see Testers, 
Micl ( Weston Elec. Inst. Corp Jacot Br Co., In ve ng Klec. & Mf Warren-Knight ¢ Hydrogen lon) 





W este on 
Fac sim nO 


Any 
Metal 


Any 
Gauge 





PANELS 


yot Oscillograph Cabinets 
Recorders a 


: Cases 
for a variety of uses Etc. 


Any 
Variet Size 
Any 

Finish 


@ Vibration Recording @ Strain-gauge Recording BEAUTY and STRENGTH are apparent in this 

© Seismic - Geophysical Airol typical Karp instrument cabinet. In addition, 

Prospecting © Arplane-testing SPEED of production, ACCURACY of all dimen- 

@ Electro-cardiography © Metallurgical Tests sions, and LOW COST—make five Karp qualities 
that please our customers. 


4 elements — 6 elements — 12 elements — 24 elements 
Portable (dry cell operated) — Semi-portable (stor. batt. op.) Send us drawings and specifications 
Laboratory Instrument (60 cycle, 110 volt) 


HEILAND RESEARCH CORP. KARP METAL PRODUCTS CO. 


INCORPORATEI 
130 EAST FIFTH AVENUE 
DENVER, COLO. 125 - 30th STREET BROOKLYN, N. Y. 




















44 For addresses, see pages 82-91 















































pH Recorders... 


By automatically indicating and recording, and in some 
controlling pH of solutions, Micromax instruments often po 
considerable savings throvgh closer process control. Used with 
either glass or antimony electrode system. 


New, 


MEASURING INSTRUMENTS 


portable glass-electrode pH indicator is rapid, 


TELEMETERS . 


cases, 


con- 


PHASI 


ANGLI 





METERS to’ POWDERED MATERIALS 


INDICATORS 


CONTROLLERS 


venient for plant or laboratory testing. Complete line of pH 
potentiometers, 


electrodes, 


accessories in Catalog EN-96. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 
AUTOMATIC CONTROLS 


° HEAT-TREATING FURNACES 





PHASE ANGLE METERS 
Andrew, Victor J 
General Elec. Co. 

Leeds & Northrup Co. 

RCA Manufacturing Co. 
Sensitive Research Inst 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 

PHASE INDICATORS 
Andrew, Victor J 
RCA Manufacturing Co. 

PHASE SEQUENCE IN- 

DICATORS 
Eastern Specialty Co 
Elec. Facilities inc. 
Ferranti Electric 
General Elec. Co. 
Meter Devices Co 
Sticht & Co. 
Western Electro-Mech. 

PHOSPHATE TESTERS 

(see Testers, Phos- 
phate) 

PHOSPHORENT MATE- 

RIALS 
Laboratory Specialties 
PHOTOELASTICITY PO- 


LARISCOPE (See Po- 
lariscope, Photoelastic 
-ity) 

PHOTOELECTRIC CELLS 
(See Cells, Photoelec- 
tric) 


PHOTOELECTRIC COLOR 
ANALYZERS (See Col- 
or Analyzers, Photo- 
electric) 

PHOTOELECTRIC COLOR 
COMPARATORS (See 
Color Comparators, 
Photoelectric) 

PHOTOELECTRIC 


TROLS 
Eby, Inc. 
Electric 
General Electric 
Guardian Electric 
Hathaway Instrument 
Rehtron Corp. 

Rubicon Co. 

Westinghouse E. & M 

Weston Elec. Inst. 
PHOTOGRAPHIC EXPO- 

SURE METERS 
De Jur Amsco Corp. 
Electronic Prod. Co. 
General Elec. Co. 
G-M Labs. 
Rhamstine, J. Thos. 
Weston Elec. Inst. 

PHOTOMETERS, Bar 
Leeds & Northrup Co. 
Gaertner Scientific Corp. 

PHOTOMETERS, Candle 
Connelly Iron Sponge 

PHOTOMETERS, Flicker 
Precision Therm. 

PHOTOMETERS, 

nation 
Akatos, Inc 
G-M Labs. 
Leitz, Inc 

PHOTOMETERS, Micro 
Akatos, Inc 
Baird Associates 
Cambridge Inst. Co. 
Gaertner Scientific Corp. 


CON- 


Sorti Mac} 


ne 


Corp. 


Iilumi- 


Hayes Scientific App. 
Jarrell-Ash Co. 
Mico Instrument Co. 


PHOTOMETERS, 
Wedge 

American Inst. 

Gaertner Scientific Corp. 


Neutral 


Co. 


PHOTOMETERS, Photo- 
electric 

American Inst. Co. 
Applied Research Labs 
Cambridge Inst. Co. 
Central Scientific Co. 
De Jur Amsco Corp. 
Electronic Prods. Co. 
Gaertner Scientific Corp. 
General Elec. Co. 
G-M Labs. 
Jarrell-Ash Co. 
Parr Instrument Co. 
Pfaltz & Bauer, Inc 
Phipps & Bird, Inc 
Photovolt Corp. 
Rubicon Co. 
Southw’n Electronics Labs 
Welch Mfg. Co. 
Zeiss, Inc Carl 


PHOTOMETERS, 
tion 
Akatos, Inc 
American Inst. Co. 
Bausch & Lomb Opt. 
Gaertner Scientific Corp 
Munsell Color Co 


PHOTOMETERS, Spectro 
Akatos, Ine 
American Inst. Co. 
3aird Associates 
Bausch & Lomb Opt. 
Coleman Electric 
Fuess, Inc 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Pfaltz & Bauer, Inc 


PHOTOMETERS, Sphere 
Akatos, Inc 
Leeds & Northrup Co. 


PHOTOMETERS, Uitra- 
violet 
Bausch & Lomb Opt. 
Surt Scientific Labs 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Rubicon Co. 


PHOTO - MICROGRAPHIC 


Reflec- 


Co. 


EQUIPMENT (See 
Microscopes, Metailo- 
graphic) 


PHYSICAL TESTING MA.- 
CHINES (See Testers 
and Testing Machines) 

PIPE LOCATORS 

Engineering Labs., Inc. 
Geophysical Inst. Co. 
McFarlin Co 

Water Leak Detector Co. 
Western Instrument Co, 


PIPETTES (See Apparatus, 


Laboratory, Glass) 
PIPETTES, Mechanical 
(Equal Discharge) 
Scientific Instr. (Calif.) 


PISTOL BARREL OPTI- 


CAL TESTERS (See 
Tester, Pistol Barrel 
Optical) 

PITOT TUBE METERS 
(See Flow Meters, Pitot 
Tube) 


PITOT TUBES (see Flow- 
meters, Pitot Tube) 


PLANE TABLES 
Eastern Science Co 
Gurley, W. & L. F 
Kern Co 
Keuffel & Esser Co 
Speidel & Co 
Warren-Knight Co 
Weber Co 

PLANIMETERS, Automa- 

tic Flow Record 
Builders- oe 
Robertson, 3rd., L 

PLANIMETERS, mae 
Bacharach Indus. Inst 
Keuffel & Esser Co 
Speidel & Co 
United States Blue Print 
Warren-Knight (Cx 
Weber, Co 

PLANIMETERS, Radial 
Bailey Meter Co. 
Foxboro Co. 

Keuffel & Esser ( 


Speidel & ( 
Trill Indicat Co 
PLANIMETERS, Square 
Root 


Bailey Meter 
Foxboro Co 


Co. 


Henschel & C 
Keuffel & Esser ( 
Speidel & Co 
Taylor Inst. Cos. 
PLUMB BOBS 
Alpha Instrument ¢ 
Brown & Sharpe 
Dietzen ¢ 
Gurley, W. & L. E 
Keuffel & Esser Ce 
Millers Falls Co 
Post Co., Frederick 


Refinery Supply Co. 

Soltmann, Inc 

Speidel & C 

Starrett Co 

Ulmer Co., J. C 

Warren-Knight Co 

Weber Cx 

White Co Ine 
POLARIMETERS 

Akat Inc 

Bausch & Lomb Opt. 

Central Co. 

Gaertner Scientific Corp. 

Jarrell-Ash Co. 

Kern Ci 


Scientific 


se nag «' Same Co 


POLARISCOPE. TUBES 
(See Tubes, Polari- 
scope) 

POLARISCOPES 

Akatos, ‘In 
Bausch & Lomb Opt. 


Gaertner Scientific Corp. 
Jarrell-Ash Co. 
Pfaltz & Bauer, Inc 
Welch Mfg. ¢ 
POLARISCOPES, Photo- 
elasticity 


Bausch & Lomb Optical 
Central Scientific ¢ 
toe ker, J. W 

s. In 
aaah Scientific 
Jarrell-Ash Co. 
Kollmorgen Optical (¢ 
heme velastic Co. 
*olarizing Instrument 
Precision Therm 


ervac Inst. ¢ 


Corp 


Zeiss, Inc., C 


rl 
ar! 


POLARITY INDICATORS 
Ruehfel Co. 
Weston Elec. Inst. Corp 
POLARIZING PLATES 
Ventral Sclentilc ue 
Fuess, Inc 
Polarized Products 
Polarizing Instrument 
Zeiss. Inc., Carl 
POLISHING MACHINES 
American Inst. Co. 
Eimer & Amend 
Fisher Scientific ¢ 
Mico Instrument (¢ 
POLYGRAPH. 
Associated 
PORCELAIN, hain 
Akat Int 
Coors: "Pp rcela n ¢ 


Fish-Schurmann 


Co 


POROUS WARE FOR 
ELECTROLYSIS 


Coors 


Fish-Schurman 


elain ( 


Co 


POSITION ig hong teed 


Autom 


atic 


Bailey Meter Co 
Bendix Marine Products 


or Corp 


( 


I 
) 


Corp 


Boston Auto Gage 
Builders-Providence 
Elec. Indicat 
Electric Speed Ind 
Elec. Tachometer 
Foxboro Co. 
General Elec. Co 
Hickok Elec. Inst. 


Leupol 


Pioneer 


Co 


d, Volpel & Co 


Instr 


iment 


Roller-Smith Co. 


Shallcross Mfg. 


Westir 


Weston Elec. 


ighouse Elec 


Inst. 


Co. 


& Mfg 
Corp 


POSITION nosing nid 


Amer 


Annis 


wall Co 


Aut 
Co 


omatic 


Bailey Meter Co. 
Builders-Providence 


Elec 
Elec. 


Indicate 
Tachometer Corp 


Foxboro Co. 


RCA Manuf acturing 
use Elec. & 


BINDING 


Westir 


OSTS, 


Connectors) 


igt 


yr Corr 


Mfg 
(See 


POTENTIAL DETECTORS 


(See Detectors, Poten- 
tial) 
POTENTIOMETERS, Au 


tomatic Control 
Bailey Meter Co. 


Bristol 
Brown 


Coleman 


Dicks 
Foxbor 


Co 


Inst. 
Elec 


n ¢ 


0 Co. 


Co 


Leeds & Northrup Co 
Lewis Engg. Co 


mean Neilan Regulator 
ence Engineering ( 
Taek Mfg. Co. 
Taylor Inst. Cos. 
Weston Elec. Inst. Corp 
Wheelco Inst. Co 
POTENTIOMETERS, Au- 


tomatic Self Balancing 


Bailey Meter 


Bristol 
Electr 
Foxbor 


Co. 


nic Pr 


0 Co 


Co. 


d. Cc 


Leeds & Northrup Co 


Lewis 


Engg 


Co. 


Tagliabue Mfg. Co 


Weston 


Elec. 


Inst 


Corp 





POTENTIOMETERS, Indi POTENTIOMETERS Re 
cating cording 

Bailey Meter Co American Inst. Co 
Bristol Co Bailey Meter Co 
Brown Inst. Co Bristol Co 
Cz ambridge Inst. Co - " 
Dickson ( Brown Inst. Co 
Foxboro Co ‘aE at_ Mf 
General Elec. Co Foxboro Co 
Hell In Leeds & Northrup Co 
j-B- T Insts., Ine Lewis Engg. ¢ 
Leeds & Northrup Co Mason Neilan Requlato 
Lewis Engg Co Tagliabue Mfg. Co 
R I Ltd Thwing-Albert Instrument 
Rubicon Co 1 ‘ p 
Tagliabue Mfg. Co 
Thwing-Albert Instrument POWDERED MATERIALS 
Wheelco Inst. Co MEASUREMENTS (See 
Weston Elec Inst. Corp Granular Materials 





PLASTOGRAPH 

















Recording Plastometer—based on the dyna 
mometer principle and practically weigh 
ing’ the plasticity of the different materials 
Measures consistency over a wide range 
materials—from fairly viscous, syrupy sub 
stances to unvulcanized rubber. Has been 
ipplied successfully in RESEARCH as well 
as in PLANT CONTROL (for continuous 
operation) in the following industries 
RUBBER — CELLULOID — ARTIFICIAL SILK 
PHOTOFILM —ACTIVATED CARBON — PAINT 


—FERTILIZER—-STARCH—DEXTRIN AND GLUE 
—TAR—ASPHALT—As well as for TESTING OF 


SOILS for Highway Building 

Can be supplied with various types of mixers 
or agitators—all water jacketed for efficient 
temperature control. Has three different ser 
sitivity settings and can measure and record 
within each desired range with three times 
and five times increased sensitivity by the 
simple expedient of zero-suppression 


Pamphlet 


Brabender Corporation 


ROCHELLE PARK, N. J. 


on Re quest 




















or 





Potentiometer . 


TAG CELECTRAY POTENTIOMETERS 


Do you want to control your laboratory furnace to 0.1°—0.01°—I micro- 
volt, or do you want a simple, rugged instrument that requires a minimum 
of attention for plant use? Then use a CELECTRAY Electrical Thermometer 
. they alone utilize the high speed combination of 
photoelectric action—a beam of light, and a mirror galvanometer. Write 


for Catalog No. 1101-1. 


Cc. J. TAGLIABUE MFG. CO. 


M.-Y. 


For 





addresses, see 





Park & Nostrand Avenues, Brooklyn, 


pages 82-91 




















































































































POWER FACTOR LNDICATORS to PRESSURE INDICATORS 





Potentiometers 


For measuring temperature and pH, for checking thermo- 
couple pyrometers, for calibrating deflection meters, for any 
measurement of small emf, we furnish potentiometers of pre- 
cision suitable to the application... whether for industrial testing 
or for exacting laboratory work. 


TELEMETERS . AUTOMATIC CONTROLS 


MEASURING INSTRUMENTS 


. HEAT-TREATING FURNACES 


FOR INSTRUMENT CALIBRATION 
FOR RESEARCH AND TESTING 


Self-balancing Micromax potentiometers indicate, record and 
control temperature, flow, frequency, pH, etc. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 





POWER FACTOR INDI PRESSES, Laboratory PRESSURE, High (Above 


PRESSURE INDICATORS, PRESSURE INDICATORS 


PRESSURE INDICATORS 


CATORS American inst. Co 1000 Ibs.) Indicators Bellows Diaphragm, etc Piston, Weight-loaded 
gh-Brengle ¢ Baldwin-S hwark Cort Cont'd Autocal!l Co Cont’d American Inst. Co. 
Elec. Facilities, Inc Central Scientific Co Tagliabue Mfg. Co Bailey Meter Co Dickson Co Bailey Meter Co. 
General Elec. Co Eimer & Amend Taylor Inst. Cos Bristol Co. Foxboro Co. Hagan Corp 
Hickok Elec. Inst. Co Hydraulic Press Co Thrush & ¢ H. A Brown Inst. Co. Kollsman Inst. Co Pioneer Instrument 
Leeds & Northrup Co Laboratory Specialties Trerice Co Cresby Steam Gage Co Marsh Corr Jas. P Ruska & Co 
Microchemical Service PRESSURE, HIGH (Above Defender Automatic Reg : PRESSURE INDICATORS 


Roller-Smith Co 


Mason-Neilan Regulator 


nst 
Co 


Ser ve Research Inst Williams Apparatus 1000 Ibs.) Recorders Dickson C¢ ‘ , Single-tube, liquid col 
W ng - | 2 Mfg PRESSES. PELLET Bailey Meter Co Mason-Neilan Regulator ee eee umn 
Weston Electrical Inst Central Scientific ¢ Baldwin-Southwark Corp Morey & Jones, Ltd. Powers Regulator Co. Bacharach Indus. I 
Eimer & Amend Bristol Co. Pioneer Instrument Rochester Mfg. Co Detroit Air Meter 
POWER FACTOR RE Hannifin Mfg. Cc Brown Inst. Co Precision Therm Tagliabue Mfg. Co Dwyer Mfg. Co 
CORDERS Parr Instrument Co Builders-Providence Tagliabue Mfg. Co. Taylor Instrument Cos Gas App. Specialties 
Elec. Facilities Inc Stokes Machine Co Cambridge inst. Co Taylor Inst. Cos 2 Meriam Co. 
Meterline- At ( PRESSURE C TROL Cash Ce PRESSURE INDICATORS. PRESSURE INDICATORS Morey & Jones, Ltd 
aneiae ies. te SSURE CON Tic Commercial Engg. Labs. Reman tube Electrical-resistance Pioneer Instrument 
ae & Nerthre Co Le RS. AUTOMATIC Crosby Steam Gage Co Bailey Meter Co 3aldwin-Southwark Corp Precision Therm 
Roller-Smith Co . acto gg case Au- Dickson (x mahaetn Southwark Corp General Elec. Co. Uehling Instrument Co 
Westingt Elec. & M cienamedideimmained Esterline-Angus Co ao. Kurman Electric Co PRESSURE INDICATORS 
; " PRESSURE, High (Above Foxboro Co. rain task Gb Rubicon Co. Spring-loaded piston 
POWER FACTOR REGU Hydraulic Press Co Bacharach Indus. Inst 


1000 ibs.) Indicators 


LATORS Abercromb p Co Kurman Electric Co Clapp Instrument 
Arca Regulators, Inc Linde Air Products Co Sciihie deca 
— & ; ee Oe Atlas Valve Co Marsh Corp. oan a nine 
& , Bailey Meter Co Mason-Neilan Regulator Fevhere ‘Ge 
3 . Baldwin-Southwark Corp Republic Flow Meters Co - Shaenlia be 
oa INDICA Deena Mae Co Tagliabue Mfg. Co. end — n Tu 
Amt Brown inst Co. a. _ Cos. Kenyon Instrument 
Clough-Brengle ( Clapp Instrumen ; Kollsman Inst. Co. 


Crosby Steam Gage Co PRESSURE, HIGH (Above 
Fisher Governor Co. 1000 Ibs.) Testing De- 
Foxboro Co. vices P 
Heise Bourdon Tube C Bailey Meter Co 2 
Kolisman tnst. Co. Baldwin-Southwark Corp 
Kurman Electric Co Builders-Providence 
Linde Air Products Co Crosby Steam Gage (« 
Marsh Corp. Foxboro Co. 

Mason Neilan Regulator Kurman Electric Co 
McAlear Mfg. Co Parr Instrument Co. 
Pioneer Instrument Pioneer Instrument 

Ace Glass In RCA Manufacturing Co RCA Manufacturing Co 
Fischer & Porter Republic Flow Meters Refinery Supply Co. 
Fish-Schurman Co Star Brass Mfg. Co Walter Ruska & Co., Inc 
Scientific Glass Cont'd Star Brass Mfg. Co 


: 46 

General Elec. Co Marsh Corp., Jas 
General Radio Co 
Hickok Elec. Inst. Co 
RCA Manufacturing 
Shallcross Mfg. Co 
Sound Apparatus ( 


Ww ng Elec. & Mfg 


neer Instrument 


Taylor Inst. Cos. 
Trerice C 
PRECISION-BORE GLASS 
TUBING Diaphragm, etc. 
Abercrombie Pump 
Bailey Meter Co. 
Brown Inst. Co. 
Contd 


Builders-Providence 


Mason-Neilan Regulator 
Republic Flow Meters 

Star Brass Mfg. Co Membrane 
Tagliabue Mfg. Co. 


PRESSURE INDICATORS, PRESSURE INDICATORS 


PRESSURE INDICATORS 
Inverted -bell 
e Co Bacharach Indus. Inst 


Commercial Engg. Labs 
PRESSURE INDICATORS 


( U-tube 
Bailey Meter Co Amthor Test. Mach 
Bristol Co. Bacharach Indus. Inst 
Brown Inst. Co 


4 Bailey Meter Co. 
Dickson Co 
Mason-Neilan Regulator 

P Taylor Inst. Cos 

Uehling Inst. Co. 


PRESSURE INDICATORS, 


Dwyer Mfg. Co 
Friez & Sons 


Gotham Inst. Co. 


Bailey Meter Co. 
Dickson Co 
Mason-Neilan Regulator 


Meriam Co 

Moeller Instrument 
Morey & Jones, Ltd 
Precision Therm. 
Retinery Supply Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerica Co 

Uehling Instrument 


Piezoelectric 
Co Batcher, Ralph R 
Brush Development Co. 
Commercial Engg. Labs. 
RCA Manufacturing Co 


. Connelly Iron Sponge 
Co Foxboro Co. Detroit Air Meter C 


0 


Jas App. Specialties 


Manning. Maxwell &M 
Mason-Neilan Regulator 


Co 


Co 





STOP WASTE OF ELECTRICAL POWER! 


serving electrical energy is of prime importance in national defense. Low 
a8 @ > 
Power Factor operation and defective equipment spells waste and _ inefficiency 
whi must be corrected. Niagara Industrial Analyzers quickly gives complete 


es of an electrical power test 3 PHASE @ 2 PHASE @ SINGLE PHASE 


A Portable Test Laboratory 
for A.C, Power Measurement 


VOLTS . AMPERES 
WATTS (H.P.) 
POWER FACTOR 
Reactive Kilovolt-Amperes 
Phase Rotation Indicator 


* 
Ad. Ranges =~ 
AMPERES 


0—1.5—5—15—50—150—300 


VOLTS 
0—150—300—600 


WATTS 





MODEL 78 ABOVE SAME AS 77 EXCEPT RE- 
ACTIVE KILOVOLT-AMPERES AND PHASE 


ROTATION INDICATOR ARE ADDED 0 300 min. to 240,000 
MODELS 77-78 Industrial Analyzers are normally furnished with complete “tai 
lored to fit’ accessories—extra flexible heavy current conductors which are pro 
ided with special insulated terminals for both meter and line connections; also 

ht flexible voltage leads with special terminals. A separate case is provided for 

irrying all accessories which includes Test Report forms and motor efficiency 
ita. Instructions which irclude wiring diagrams, are mounted into the cover of 


Write for bulletin 912-S. 


NIAGARA ELECTRICAL INSTRUMENT CO. 
1 WEST GENESEE STREET BUFFALO, N. Y., U.S.A. 





FISCHER & PORTER 





TRUE AS A RIFLE BARREL! 


We specialize pre n-bor 
yrex tubing. T INCE f less 
than = 0.0002”, in a zes from 
mallest cag ry up to 4” inter 
11 diamet Round yuare 
) jhly developed 
5) t ta t sre at your 

} your pr 

: reblam: 


Write for Bulletin 10-A 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 








Precision Pyrex Tubing 


| 








46 For addresses, see pages 82-9] 





CAN 
sure 
flat 


cavi 


ipp. 


ww 


>RESSU 
Bellic 
Bailey 
Bristol 
Brown 
Dickso! 
Esterli 
Manni 
Mason. 
Morey 
Repub! 
Tagliat 
Taylor 


PRESSU 
Bour 
Bailey 
Baldwi 
Bristol 
Brown 
Builder 
Dicks 
Esterli! 
Foxbor 
Gothan 
Improv 
Kenyo! 
Leeds 
Manni 
Marsh 
Mason 
Morey 
Repub! 
Star B 
Taglia 
Taylor 
Thrush 
Trerice 


PRESSUL 
Caps 
Taglia 


PRESSU 
Diag 
Bailey 
Brown 
Foxbor 
Dicks 
Marst 
Mason 
Morey 
Taglia 


PRESSL 
Elec 
Repub 


PRESSU 
Inve 
Bacha! 
Balley 
Bristol 
Dicks 
Foxbor 
Leeds 
Mason 
Taylor 
Uehlin 


PRESSU 
Mer 
Mason 


PRESSU 
Piez 
Brush 
RCA Wy 


PRESSU 
Pist: 
Bailey 


PRESSU 
Sing 
umn 











CAMBRIDGE 


CAMBRIDGE COMBINATION PYROMETERS enabk 


Needle . 


quick, ac- 


curate temperature checks of material in the mass or of 
flat and curved surfaces, moving or stationary . . or of mold 
cavities. Three thermocoup!es, quickly interchangeable, give this 


Surface. . 


Mold 


Nngile ns 


Single purpose 


places 


trument many 
pyrometers also a 
SURFACE PYROMETER is 


Send for Descriptive Literature 


PRESSURE RECORDERS to PYROMETERS 


PYROMETERS 


Ranges up to 1200°} 

EXTENSION MODEL 
indispensable for hard-to 
Bulletin 194-SI. 


allable 


reach 


ipplication in RUBBER, PLASTICS, GLASS, POTTERY, METALLURGICAL INDUSTRIES, PAPER MILLS, HAT FACTORIES AND TEXTILE MILLS, STEEL 


MILLS, NON-FERROUS SHEET MILLS, FOUNDRIES, 


CAMBRIDGE INSTRUMENT CO., INC. 


MACHINE SHOPS, TOOL 


ROOMS, ELECTRICAL INDUSTRIES, ETC 


3732 Grand Central Terminal, WN. Y. C. 


a i i hh hn dh de tp in i i heh hhh hhh hh eh 


>RESSURE RECORDERS, 


Bellows 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Dickson Co 
Esterline-Angus Co 
Manning, Maxwell & Mo 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


PRESSURE RECORDERS, 


Bourdon tube 
Bailey Meter Co. 
Baldwin-Southwark Corp 


Bristol Co. 

Brown Inst. Co 
Builders-Providence 
Dickson Co 
Esterline-Angus C 
Foxboro Co 

Gotham Inst. Co. 
Improved Gauge Mfg. C 


Kenyon Instrument Co 
Leeds & Northrup Co 
Manning. Maxwell&M 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Star Brass Mfg. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos 
Thrush & Co., H. A 
Trerice C 


PRESSURE RECORDERS 
Capsular spring 
Tagliabue Mfg. Co. 


PRESSURE RECORDERS 
Diaphragm 

Bailey Meter Ce 
Brown Inst. Co 
Foxboro Co. 
Dickson C 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co. 


PRESSURE RECORDERS 
Electrical-resistance 
Republic Flow Meters 


PRESSURE RECORDERS 
Inverted-bell 
Bacharach Indus. Inst 
Balley Meter Co 
Bristo! Co 
Dickson C 
Foxboro Co. 
Leeds & Northrup Co 
Mason-Neilan Regulator 
Taylor Inst. Cos. 
Uehling Instrument C 
PRESSURE RECORDERS 


Membrane 
Mason-Neilan Regulator 


PRESSURE RECORDERS 
Piezoelectric 
Brush Development Co. 
RCA Manufacturing Co 


PRESSURE RECORDERS 
Piston, weight-loaded 
Bailey Meter Co. 


PRESSURE RECORDERS 


Single-tube liquid col- 
umn 

Trerice ( 

Uet g I ment Co 


PRESSURE RECORDERS, 
Spring-loaded piston 
Bacharach Indus. Inst 
Baldwin-Southwark Corp 
Commercial Engg. Labs. 
Esterline-Angus Co 


PRESSURE RECORDERS, 


U-tube 
Bailey Meter Co. 
Brown Inst. Co. 


Foxboro Co. 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co 

Uehling Instrument Cc 


PRESSURE SNUBBERS 


Brown Inst. Co. 
Fischer & Porter 
Marsh Corp. 


Martin Decker Cort 
McAlear Mfg. Co 
Meriam Co. 
National Engg 


PRISMS 
Akatos, Inc 
Alpha Instrument Co 
Bausch & Lomb Opt. 
Clark & Sons 
Fish-Schurman Co 
Fecker, J. W. 
Fuess, In 
Gaertner Scientific ei 
Goerz Amer. Optica] 
sorrel Ash Co. 


Prods 





Perkin- Eimer Corp. 
Rieker Inst. Co. 
Spencer Lens Ge. 
Valpey Crys 


PROCESS TIMING IN- 
STRUMENTS (See 
Timers, Automatic Proc- 
ess) 


PROGRAM CLOCKS (See 
Timers, Automatic Proc- 
ess 


PROJECTORS, Color Film 
Bausch & Lomb Optical 
Bell & Howell C 
Leitz, In 
RCA Manufacturing 
Spencer Lens Co 


PROJECTORS, Film Slide 
Lantern Slide & Opague 


Object 
Bausch & Lomb Optical 
Burton Mfg. ¢ 


Leitz, Ir 
os Lens Co 
In 


PROJECTORS, Rectifying 
Abrams Instrument 


PROTRACTORS, Bevel (See 
Drawing Instruments 


PROTRACTORS, Course 





PROTRACTORS, WNaviga- 
tor-s «See Protractors, 
Course) 

PROTRACTORS, Transga- 
rent (See Drawing In- 
struments) 

PROVERS, Gas Meter 


Lambert Meter Co., Inc 
Pittsburgh — Meter 
Sunerior M 


PROVERS, Water Meter 
Pittsburgh Equit. Meter 


PROVING RINGS 


Baldwin-Southwark Corp 
Morehouse Machine Co 
Olsen Testing Machine 


Pittsburgh Inst. & Mach 
PSYCHOLOGY LABORA. 
TORY APPARATUS 

Batcher, Kaiph HK 
Brush Development Co 
Electro-Medical Lab 


General Radio Co 
Gorrell & Gorre 
Phipps & Bird. In 
PSYCHROMETERS, Aspi- 
ration 
American M ening Co 
Brown Inst. Co 
Friez & Sons 
Fuess, Ir 
G. M. Mfg. C Inc 
H-B Inst. Co., Ine 
Mason-Neilan Regulator 
Moeller instrument Co 
Paimer Co 
PSYCHROMETERS, Atom 
izing 
Parks-Cramer C 


PSYCHROMETERS. Elec- 
tric (See Psychrometers 





Aspiration) 
PSYCHROMETERS Re- 

cording 

(See Hygrometers Re- 

cording) 
PSYCHROMETERS, Sling 

Ac racy Scientific Ins 

American Inst. Co 

American Moist c 

Central Se 

Chicago Appar 

arget Co 

Friez & Son 

Fuess, Inc 

G. M. Mfg o 

Green nry 

H-B Inst. Co., | 

Moeller Instrument Co 

eek mer Co 

Phila Th oe meter Co 

Precision Therm 

Taylor Inst Cos 

Trerice ( 

arren-Knig 

Weksler Thermometer 
PUBLIC HEALTH TEST 


ING EQUIPMENT 
American inst _Co 





Rubicon Co 


PULSATION DAMPER PYROMETERS 


(See Pressure Snubber) 

PULVERIZED MATERI- 
ALS MEASUREMENTS 
(See Granular Mate- 
rials) 


PUMPS heel ——— 





Nelson, Ge 





Stokes 1 ‘Meshios Co 

Welch Mfg. Co 
PYCNOMETERS 

a é& Amend 


Scier ( 
é M Mfg. Co 

Rascher & Betzo 
Specialty Glass C 


PY RHELIOMETERS 
Cambridge Inst. Co 
Eppley Lab 
Leeds & Northrup Co 

PYROMETER CALIBRAT.- 

ING SETS 
Brown Inst. Co 
Cambridge Inst. Ce 
Foxboro Co 
Leeds & Northrup Co 


Lewis Engineering 
Rubicon Co 

Tagliabue Mfg. Co 
Thwing-Aibert inst. Co 


PYROMETERS 
Resistance 
Bailey Meter Co 

Bristol Co 
Brown Inst. Co 
Cambridge Inst. C 


Electrica! 











Miliivolt PYROMETERS, Optical 
metric Ind Ins 
Am. Gas Furnace Co Brown Inst. “Co 
Bristol Co. Burrell Technical Supply 
Brown Inst. Co Cambridge Inst. Co 
Cambridge Inst. Co k r 8 fle ( 
De jJur-Amsco Corp Leeds & Mertens Co 


Elematic Sales Corp Pyrometer Instrument Co 


Engelhard, Chas. 

Foxboro Co PYROMETERS, Portable 
Hoskins Mfg. Cc a Ind Ins 

iil. Testing Labs Br -istol Co 

Pyrometer Instrument Co Brown Inst. Co 
Roller-Smith Co Burrell Technical Supply 


Cambridge Inst. Co 
Elematic Sales Corp 
Engethard, Chas 


Rubicon Co 

Taylor Inst. Cos 
Thwing-Albert Instrument 
Wheeico Inst. Co 





INDUSTRIAL OVENS 
FURNACES PYROMETERS 
TESTING MACHINES 


TEMPERATURE CONTROL 
EQUIPMENT 


SALES SERVICE 
and REPAIRS 


All Makes and Types 
Above 





INDUSTRIAL X-RAY 


SERVIC 


CLAUD S. GORDON 
COMPANY 























INDICATING 
CONTROLLER 








TAG CELECTRAY PYROMETERS 


Better Temperature Control . . 
store Accurate Temperature Record 


ess cere S aoe 
ugged CELECTRAY Pyrometers 
urate and Fast Recording 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nestrand Avenues, 


Brooklyn, N. Y. 








THWING-ALBERT Plage. 
























Multiple Recording Pyrometer 
Indicating Pyrometer 

combined with 

Selector Switch 












Portable 
Radiation Pyrometer Radiatior 
for Rotary Kiln Pyrometer 

















FOR THE WAR EFFORT[* 


ndustr’ 
cures in 


United for Victory atlas 


pyrome 


"Pyrometer sod Thrmcoul Enlarged Manufacturing Facilities Fes 


Testing Set 


Also, W 
‘ os . . . . . ‘ acludir 
Our new home in the Germantown District of Philadelphia provides us with @- 
; : — +c gp lherm« 
the greater floor space and increased manufacturing facilities needed for the 
: Vibrati 


manufacture of Thwing-Albert Instruments serving their useful purposes 

sesh in many phases of the War Effort. In many instances we are serving our Jfor the 

AUTOMATI' 

THWING INSTRU! 
PHILADELP 


Government directly and in many more instances we are serving private Mments, ; 


industry; doing our part in the great task of producing the supplies and Jinduser 





equipment needed for the Arsenal of Democracy. min pron 
Automatic Temperature Controller a : ; . : 5 

Chwing-Albert Instruments cover a wide range of applications including: @lllustra 

a complete line of recording and indicating thermo-electric pyrometers for @lastrun 


all heat treatment and heating processes; pyrometers for obtaining tempera 


ture readings of molten metal in iron and brass foundries; recording and HWE S¢ 


Thwing-Albegst: 


Manufacturers of S-relitrumn 
5323 PULASKI AVENUE PH 


Commer¢ 





Catalogs Available on Cor Pat 


Portable 
pH Meter 


ASX Pyrometer for molten 
non-ferrous metals 





18 Please mention THE 1942 INSTRUMENTS INDEX when writing 










Platinum 
Thermo- 
couple 











Electro Hydraulic 
Tensile Tester 























Research 
Tearing Tester 


T ndicating radiation pyrometers for highest temperatures encountered in 
industry, i.e., high temperature furnaces in glass plants, front end tempera- 
ures in rotary kilns, etc.; automatic temperature control equipments for oil 

ind gas fired and electrically heated furnaces; portable potentiometers; 


pyrometer and thermocouple testing sets; recording and indicating electrical 





esistance thermometers for accurate measurement of very low temperatures. 


\lso, we manufacture a variety of instruments for the Aircraft Industry, 


nluding Tensiometers, Pelorus Drift Sights, Airplane Engine Cylinder 





vith 
Thermometer Testers, Aircraft Pyrometer Switches, Radio Selector Switches 
tne . e 
Vibration Testers, Dial Gauge Calibrators, etc. 
ses ' 


our itor the paper industry we manufacture an extensive line of testing instru- 

i : ‘ . ; 6 ce bf 
vate Mments, all made to conform to the technical and physical requirements of the ’ os de 
and @industry. These paper testing instruments have proved an important fact 

n promoting the technical advancement in the industry in recent years 
ng: @lilustrations on these pages show a few of the better-known Tiwing-Albert 


tor Bilnstruments. 


ind #WE SOLICIT YOUR INQUIRIES 


efstrument Co. 
eitruments for 40 Years 
PHILADELPHIA, U. S. A. 


4 





PYROMETERS to RANGE POLES 





Pyrometers ... 


Accurate, sturdy, low in maintenance, Micromax is industry's standard of 
reliability for automatic measurement and control of temperature. Four models 


RECORDING 


Strip-chart and round-chart recording controllers; indicating and non-indicating 


controllers. Uses thermocouple, Rayotube (radiation thermopile) or Thermohm 


resistance thermometer) 


Speedomax, ten times as rapid as the usual recording pyrometer, records 


MEASURING INSTRUMENTS . 


CONTROLLING 


INDICATING 


temperature of moving slabs, billets, etc. L&N Optical Pyrometer is direct- 
reading; for temperatures up to 5200 F. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


TELEMETERS ° AUTOMATIC CONTROLS ° HEAT-TREATING FURNACES 





PYROMETERS, Radiation 
indicating 


PYROMETERS, Portable 


Foxboro Co Bachrach Industria] Inst 
Hoskir Mfg. ¢ Bristol Co 

il. Testing Labs Brown Inst. Co 

J-B-T Instruments Cambridge Inst. Co 
Leeds & Northrup Co Ger Ele ( 


Lewis Engg. Co 
Pyrometer instrument Co 
Rubicon Co 

Tagliabue Mfg. Co 
Thwing-Aibert Instrument 
Wheeico tnst. Co 


Leeds & Northrup Co 
Pyrometer Instrument Co 
Thwing-Albert Instrument 
Wheeico Inst. Co. 


PYROMETERS, Radiation 


PYROMETERS, Potentie- Recording 
metric Bachrach Industrig] Inst 
Bailey Meter Ce Bristol Co 
Bristol Co Brown Inst. Co. 


Brown Inst. Co 
Cambridge Inst. Co 


Cambridge Inst. Co 

- General Elec. Co. 

Fexhere Co Leeds & Northrup Co 

}-B-T Insts., Ine Pyrometer Instrument Co 
he Thwing-Albert Instrument 


Leeds & Northrup Co 
Lewis Engg. Co ?Y ROMETERS, Thermoelec- 
Rubicon Co tric, Immersion 
Tagliabue Mtg. Co 
Thwing-Albert Instrument Bailey Meter Co 

Bristol Co 


Wheeico Inst. Co 
Brown Inst. Co 
PYROMETERS, Radiation, Cambridge Inst. Co 


Controlling Elematic Sales Corp 
~ Gas "a _— ~ “a ; General Elec. Co 
a sae - ill, Testing Labs 
Bailey Meter Co 3-B-T Insts., Inc. 


Brown Inst. Co 

Cambridge Inst. Co Leeds & Northrup Co 
Engelhard. Chas Lewis Engg. Co 
Foxboro Co Partlow Corry 

General Elec. Co Pyrometer Inst. Co 

i. Testing Labs Roller-Smith Co 

Leeds & Northrup Co Tagliabue Mfg. Co. 
Thwing-Albert Instrument Thwing-Albert Instrument 
Wheeico Inst. Co. Woermann-Schuchhardat 


FOXBORO 
PYROMETERS 














The Foxboro Pyrometer line em 
braces a variety of types including 
Indicators, Controllers and Recorder 
Controllers. Single and multiple 
recording instruments up to eight rec 
rds on one chart are available. The 
Recorder-Controller is made in sev 
eral types, both air- and electrically 
operated, to fill practically every 
conceivable need 

For complete information write for 
Bulletin No. 190-4. The Foxboro 
Company, 46 Neponset Avenue, 
Foxboro, Massachusetts, U. S. A. 
Branch offices in principal cities of 
the United States and Canada 
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PYROMETERS, Thermoelec- PYROMETERS, Thermoelec- 
tric, Indicating tric, Recording & Con- 

trolling (Cont'd 

Bailey Meter Co Leeds & Northrup 

Bristol Co Lewis Engg. Co 


Am. Gas Furnace Co 


Mason-Neilan Regulator 
Partlow Corp 

Pyrometer Instrument Co 
Tagliabue Mfg. Co 
Thwing-Albert Instrument 


Brown Inst. Co 
Cambridge Inst. Co 
De Jur-Amsco Corp 
Elematic Sales Corp 
Foxboro Co 


Hebler C PYROMETERS, Thermoelec- 
Hoskins Mfg. Ci tric, Surface Contact 
ill. Testing Labs. Bailey Meter Co. 

J-B-T Insts., Inc Bristo! Co 


Cambridge Inst. Co. 
Elematic Sales Corp 
Foxboro Co 

General Elec. Co 

iil. Testing Labs 
J-B-T Instruments 
ERT Sa _ Lewis Engg. Co. 
Scientific Inst. Ce Pyrometer Instrument Co. 
Tagliabue Mfg. Co Schweitzer & Conrad 
Taylor (ast. Cos. Tagliabue Mfg. Co. 
Thwing-Albert Instrument  Thwing-Albert Instrument 


Western Instrument ( 
‘ PYROMETRIC CONES 
Wheelco Inst. Co (See Cones, Pyrometric) 


PYROMETERS, Thermoelec- QUARTZ, Fused Quartz 


Leeds & Northrup Co 
Lewis Engg. Co 
Partlow Corp 

Pyrometer Instrument Co 
Roller-Smith Co. 
Rubicon Co. 


tric, Recording & Con- Apparatus 

trolling Hanovia Chem. & Mfg 
Bacharach Indust. Inst Thermal Syndicate Ltd. 
Bailey Meter Co RACKS, STEEL, For Ca- 
Beck Co pacitors, Resistors, 


Bristol Co 
Brown Inst. Co. 


Transformers, etc. 
Falstrom Co. 


Cambridge Inst. Cec 
Engelhard, Chas RADIO BEACON SYN.- 


ee CHRONIZING CON- 
oxboro Co TROLLERS 
General Elec. Co Andrew, Victor J 


United Cinephone Corp 


iil. Testing Labs. 
i Wallace & Tiernan 


‘ nt 


: 


\ a 
>. = @ © 


POTENTIOMETER 


PYROMETERS 





For Controlling, Recording and Indicating 
Temperatures from 
150°F. to +-3200°F. 


An extremely accurate and dependable instru- 
ment, designed and built for industrial service. 
Operating on the Potentiometer Principle, the in- 
strument can be located practically any dis- 
tance from the point of temperature measure- 
ment (thermocouple location) without affecting 
its accuracy or dependability. 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 300° to a maximum span of 3000°F. Corre- 
sponding Centigrade scales and charts are also 
available. 


Pyrometer accessories, such as thermocouples 
and extensicn lead wire, furnished with instru- 
ments to meet the individual requirements of 
each job. 


Write for Catalog 1104. THE BROWN INSTRU- 
MENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4482 Wayne Avenue, 
Philadelphia, Pa. 


BROWN PYROMETERS 





MIMMEAPOLIS-HONEYWELL CONTROL SYSTEMS 





To Measure and Control is to Econom:re 


For addresses, see pages 82-9] 


RADIO FREQUENCY RADIO TUBE CHECKERS 
METERS (See Checkers, Radio 

Andrew, Victor J Tube) 
Clough-Brengle (C« 
Ferris Inst. Corp RAIN GAGES 
General Elec. Co Ballauf Mfg. Co 
Hickok Elec. Inst. Co Central Scientific Co 
Lampkin Laboratories Friez & Sons 
Measurement Corp Fuess, Inc 


Millen Mfg. Co 
Rawson Electrical Inst 
RCA Manufacturing Co 
Roller-Smith Co. 
Sensitive Research Inst 


Green, Henry J 

Gurley, W. & L. E 
Keuffel & Esser Co 
Leupold, Volpel & Co 


Simpson Elec. ( Precision Therm. 
Triplett Electrical Inst Taylor Inst. Cos. 
Westing! Elec. & Mf Warren-Knight Co 
Weston Elec. Inst. Corp White Co., Inc 
RADIO FREQUENCY OS- RAINFALL RECORDERS 
CILLATORS (See Os- Esterline-Angus Co 
on Radio Fre- Friez & Sons 
y Fuess, Inc 
RADIO-MICROMETERS Green, Henry J 
(See Micrometers Leupold, Volpel & Co 
Radio) Taylor Inst. Cos. 


RADIO REMOTE CON- RANGE FINDING IN- 


TROL SYSTEMS STRUMENTS 
American Automatic Elec Fecker, J. W. 
McFarlin Co Gaertner Scientific Corp 
Pioneer Instrument Kern Co 
United Cineph¢ ne Cory Keuffel & Esser Co 
Wallace & Tiernan Kollmorgen Optical Co 

RADIO SET ANALYZERS ~ Leitz. Inc 
(See Analyzers, Radio Precision Therm. 
Set) RCA Manufacturing 


White Co., Inc. 
RADIO TEST PANELS 
(See Panels, Radio RANGE POLES (See Sur- 
Test) veying Instruments) 





Portable 
Pyrometer Potentiometers 





Both standard and pocket size 
instruments are available. All 
are truly portable, being free 
from effects of vibration and 
ambient temperature. Only one 
balancing operation is neces- 
sary. They may be used in any 
position and are standard test 
equipment for engine test 
stands, aircraft, trucks, tanks, 
and all vehicles while in motion. 


(Write for Bulletin) 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONNECTICUT 


























PYROMETERS AND 
ACCESSORIES 


Pyrometers-Thermometers-Thermostats 











WALL, PANEL AND PORTABLE TEMPERATURE oe 
INSTRUMENTS A SPECIALTY (All applications) g Ale ELE CTRONIC TYPE 
PYROMETER CONTROLLER 


No motors, no depressor bars—no contacts 


THERMOCOUPLE PROTECTING TUBES The Alnor is a simplified controller which operates on 
HOT JUNCTION DISCS an electronic principle similar to a radio 

The pointer of the pyrometer carries a vane. Two simi 

ALL THERMOCOUPLE ACCESSORIES lar condenser vanes are attached to the arm of the adjust 


able target. When the pyrometer pointer reaches the target 
setting, the pointer vane passes between the condenser 
vanes and causes a change in the capacity of the circuit 
which in turn actuates the switch controlling the heating 
current or fuel valve. A red eye tells whether the heat 
is on or off. 

ig i ' With no motors, contacts, depressor bars, there is no 
Write for Bulletins 401, 401-A and D-1. time lag in response and the en in ruggedness and 
durability is provided. Write for bulletin No. 3197-A 


| 
ELEMATIC CORPORATION /, Scot (SO I i OO A 


12757 S. Western Ave. Blue Island, Ill. Pomt Gases 


(in most cases available from stock) 














142 WEST HUBBARD ST., CHICAGO, ILI 














Temperature J-B-T INDICATING 
PYROMETERS 


® RUGGED, ACCURATE 

@ MANY SIZES, RANGES, INCLUD- 
ING 3” PANEL 

® THERMOELECTRIC, OR POTENTI 
OMETRIC; ALSO RESISTANCE 
TYPE 


ford NOT to 
own one! 


Because it eliminates 
guesswork, waste and 
spoilage; it pays for 
itself quickly. PYRO is 
a SELF-CONTAINED, 
DIRECT - READING, 
STURDY unit made to 
stand rough use but 
it is absolutely accu- 
rate and dependable. 
Unique construction 
enables operator to 
rapidly determine 
temperature even on 
minute spots, fast 
moving objects or the 
smallest streams; no 
correction charts, no 
accessories, no upkeep. 
Stock Ranges: 
1400° to 5500° F. 


PYRO RADIATION 
PYROMETER 


Ideal for furnace or 


Measuring Instruments 











Wheelco Precision Temperature 
Measuring Instruments include: 


INDICATING PYROMETERS—PORTABLE 
PYROMETERS— PORTABLE POTENTI- 
OMETERS — RECORDING OR INDICAT- 











kiln use. Gives act- 
ual heat of material aside from fur- ING THERMOMETERS — RESISTANCE Model 70-PO potentiometer-pyrom- 
an ved pg THERMOMETERS. ETC eter (portable model illustrated 
empera e. 
BDoes not re- ’ 3 also wall mounted) combines po 
quire skilled tentiometer accuracy with ease of 
operator, Stock rps ; : 5 
en oa on Write for complete data on reading deflection instrument. Elim: 
3600° F. hi a } nates balancing, is read faster. Write 
these instruments, today. for literature, suggesting applica- 
Write for special catalog ton. 


on PYRO Optical, Bi-Optical, Micro-Optical, Ra- 


dation, Immersion and Surtace Pyrometer Wheeles Instruments G. | j.B-T INSTRUMENTS, Inc. 


THE PYROMETER INSTRUMENT CO. ee ene wwe 


103-107 LAFAYETTE ST., NEW YORK, N. Y. 441-M CHAPEL ST NEW HAVEN, CONN 




















For addresses, see pages 82-9] 











REACTANCE METERS REGULATORS 





Annes METERS RECTIFIERS, Thermionic 
{ nt 





Andrew n 
Seneres Radio Co Andrew, Victor J 
Pren I Benw I ‘ 
RCA Mar ufactu ing Continental ‘Elec. Co 
Rubicon Co mmm Labs., Inc.,A.B 
ro Product } 
READING LENSES, Ther- ~ me 2 — Labs 
mometer & Burette Electrons. I Co 
(See Lenses, Reading Hy-Ef Elk p 
RECORDERS See object Mellaphone Cory 
of measurement and Fee sn Mfg. Co 
control a goer oy Co 
{ 
RECTIFIERS, Dry Dise United Tran \sformer Corp 
4 \ r 
( REDUCING MOTIONS. 
( ( ENGINE INDICATOR 
Elec. Facilities, Inc Bachara Indus t 
General Elec. Cc Crosby Stearn ( 
Mallory & Co Robertsor rd 
M I { { I Ind t 
Raytheon Mfg. Co 
Standard Elec. Time ee 
United Transformer Corp Al 
P , Bauer, I 
RECTIFIERS, Power 
\ R a 
Ak 
4 I pe oy Inst. Co 
Elec. Facilities, !nc Higgir Ct es | 
I ‘s I Leeds & Northrup Co 
General Elec. Co Photovolt Corp 
Me I ( 
Raytheon Mfg. Co REFLECTORS, Aspherical 
RCA Manufacturing \ rele ads 
United Transformer Corp Baird Ass ates 
Bausch & Lomb Optical 
RECTIFIERS, Thermionic Fecker. J. W 
A nA t I Fish-Schurman Co 
Fuess Ine 
Perkin-Elmer Corp 





For Controlling, Recording and Indicating 


Temperatures from 





0 to 3000°F. 
A direct-reading, simple and stu pyrometer, 
especially suited for industrial applications where 
mE ty and ruggedness are of greater impor 
ta e tha extreme accuracy The instrument can 
be calibrated to compensate for long lengths of 
extension lead wire between thermocouples and 
nstrument. No dry cells or standard cells re 
sutred 
Charts and ales for a wide variety of ranges 
e ava bie from am nimum Temperature span 
f 800°F. to a maximum span of 3000°F. Corre- 
ding Centigrade scales and charts are also 
vailable 


Pyrometer accessories, such as thermocouples and 
exte ead wire, furnished with instruments to 
meet the requirements of each job 

Write for Catalog |I5-F, THE BROWN INSTRU 
MENT COMPANY, a division of Minneapolis 
Honeywell Regulator Ce 4482 Wayne Avenue, 
Philadelphia, Pa 


BROWN PYROMETERS 


MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


Measure and Control s/o Economize 





ergy Concave 
Te pe Labs 
Baird - lates 
Bausch & Lomb Optical 
Clark & Sons 
Fecker, J. W 
tent Schurman 
t In 
Perkin. Elmer Corp 
Tinsley Labs 
REFLECTORS 
face 
Ar Telescope Labs 
Sa 1 AS 
Baust h & _Lomb Optical 
( k & 
Fecker, J W. 
Fish-Schurman 
I Ir 
Perkin-Elmer Corp 
Tir 
REFLECTORS 
sisting 
\ I s Lat 
Bausch & Lomb Optical 
Fecker, J. W 
Fish-Schurman 
Fu Ir 
Perkin-Elmer Corp 
REFLECTORS, Parabolic 
\ I ‘ e | 
B 1A 
Bausch 
( & Sons 
Fecker, J. W 
Fish-Schurman 
Fuess 1 
Perkin-Eimer 
I 


rir 


Co 


First 


Co 


Heat 


Co. 


& Lomb Optical 


Co 


Corp 


W B Metal Works 


REFLECTORS, Spherical 
Ar I s Lat 
B \ Cclat 
BSause h & Lomb Optical 

wr Sons 

Sade. Ww 
Fish- thal Co. 
| , 

Perk n- 


a FLEC ae Stellite 


E Imer Corp 


abs 


poems h & ‘Lomb "Optical 
Fecker, J. W 

K n Optic ( 
Perkin-Elmer Corp 


sy | at aca 
omer & Lom Comoe 
Central S$ 
Fues In 
Gaertner Scientific 
Ir ro-Scientific ( 
Jarrell. Ash Co. 
Spencer Lens Co 
Zeiss, Inc Carl 

pg tng tid TUBES 


( reelain ( 


REGULATORS, AUTO- 
MATIC (See also Con- 
trols, Automatic; and 
object of measurement 
and control) 


REGULATORS 
MATIC, Air 
4 Regulator Co 
American Meter Co. 

a Regulator In 
Askania Regulator Co. 
— Meter Oe. 

in-Ble g C 
> f ( 
B ek & 


AUT O- 


( 
Co 
Eng. ¢ 


8 istol 


owr 


Inst. 


D'} ( 
D ¢ Labricator 
Fisher Gover nor Ce. 
Foster 
Foxboro 
Friez & Sons 
Johnson Service 
n G I ( 
Kiely & M 


Sur- 


Re- 


REGULATORS, AUTOMA- 
TIC, Air 
Maxwel 


Manning, 
Mason Neilan 
McAlear Mfg 


McCorkle 


Natic 
Nat 


nal 





Penn 
Pgh. Equitable Meter 
Powers Regulator Co. 


Preferred Utilities Mfg 
Repub] w Meters 
Reynolds Gas Regulator 
Robertshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg 
Sprague Meter (¢ 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Cinephone Corp 
Vaughn-G.E wW tt Co 
Victor Equipment Cc 
Watts Regulator Co 
White-Rodgers Electric 
Wilgus Mfg. C 
REGULATORS, AUT O- 
MATIC, Atmospheric 
Foxboro Co. 
Mason-Neilan Regulator 
Parks-Cramer Co 
Powers Regulator Co. 
Robertshaw Thermostat 
REGULATORS, AUT O- 


iral Fe 


Mercon oo 


mt 


Regulator 
co 


ator Co 
il Burner 


Equipment 


Equi ( 


Furnace 
Electric 


& Suppl 
Switch C 


MATIC, Boiler 


Askania Regulator 


Co 


Bailey Meter Co 
Brooke Eng. (¢ 
Brown Inst. Co. 
Cash Co 
Connelly Iron Sponge 
Fisher Governor Co. 
Foster Engg. ¢ 
Foxboro Co 
Gene Regulator Corp 
Hagan ( 
Hays Corp. 
Hanlon-Waters, Inc 
Mason-Neilan Regulator 
M Al r If ( 
Mc Donne & Miller 
Minr pol Honeywell 
Na nal lira Co 
Natural Gaus Equipment 
Penn Electr Switch 
Perfex Corp 
Re lic Flow Meters 
tobertst a Thermostat 
R ingemann 
Feukebos | Mfg Co 
Wilgus Mfg. Co 
REGULATORS, AUT O- 
MATIC, Compressed 
Gas 
American Meter Co. 
Bailey Meter Co 
Brooke Eng 
Brown Inst. Co 
{ 1 CC 
Electrimatic ¢ 
Fisher Governor be. 
Frick ¢ 
Gaertner Scientific 
Hanlon-Waters, Inc 
Hoke, Inc 
Mason-Neilan Regulator 
McAlear Mfg. Co 
Mercon Reg t ( 
Natural Ga ( nt 
Pgh Equitable Meter 
tepub Flow Me 
-. yn yids Gas Regulat r 
vertshaw Thermostat 
Tagtiabue Mig. Co. 
qu nt ¢ 
AUT O- 


nauneamretin 
MA 


TiC, 
(See 
matic, 


(Paper 


Controllers, 


Condensation 


Auto- 


Condensation) 


REGULATORS, 
MATIC, Consistency 


& Pulp) 
Controllers, 
Consistency) 


REGULATORS, 
MATIC, Current 


Amperite 


Cc 
( 


ory 


ck Bros 
Betts & Betts 


I 


AUTO 


(See 
Automatic, 


AUTO 


& Moor 





meat AUTOMA.- 
TIC, Current (Cor 


REGULATORS, AUTOMA 
TIC, Feed Water 





Burlington Inst. Core. (Cont'd 
Cutler-Hammer, Inc McDonnell & Miller 
General Elec. Co. Mercon Regulator Co 
Monitor Controller C Minneapolis- Honeywell 
Robertshaw Thermostat Natural Gas Equipment 
Roller-Smith Co Northern Equip. Co 
REGULATORS, AUTO- Ru ~_. Klingemann 
ATIC, Damper (See Stets 
Controllers, Automatic, Tagliabue Mfg. Co. 
Damper) Vaughn-G. E. Witt C 
Watts egulator rt) 
REGULATORS, AUTO- yy a ely 
MATIC, District (See ites Gane C 
Williams Gauge Co 
Governors, District) REGULATORS AUT 
REGULATORS, AUT 0- MATIC, Flow Sos 
MATIC, Draft (See Controllers, Automatic 
Controllers, Automatic, Flow) 
miempoed REGULATORS, AUT 
REGULATORS, AUTO- MATIC, Flow ~ Ag 
MATIC, Drying Chamb- tioning (See Controll- 
er ers, Automatic, Flow 
Powers Regulator Co. Proportioning) 
United Cinephone Corp 
REGULATORS, AUTO. 
aa uae AUTO- MATIC, Fluid Propor- 
MATIC, Feed Water tioning (See Controll- 
Askania Regulator Co. ers, Automatic, Fluid 
Atlas Valve “tj ‘ ; 
Ralley Meta Ge. Proportioning) 
Belfield ( REGULATORS, AUTO. 
Brown Inst. Co. MATIC, Frequency 
Cochrane Corp. Burlington Inst. Corp 
Davis : : General Elec. Co 
Defend itie Reg Leeds & Northrup 
Gen Corr Warren Telechron ¢ 
Hagan Corr . Wheelco Inst. Co. 
Hanlon-Water In REGULATORS, AUTO. 
Mason- Nellan Regulator MATIC, Furnace (See 
McAl Mfg. Co Controllers, Automatic, 
Cont'd Furnace) 





Republic-Smoot regulators are supplied 
for the automatic control of pressure, rate 
of flow, speed of rotation, level of a liquid 
or the proportioning of two pressures, 
flows, etc., in a fixed ratio by mechani- 
cally operating a valve, damper, rheosta‘ 
or various types of variable speed trans 
missions. 

Republic-Smoot regulators may be eithe’ 
oil or air operated. Their extreme flexi 
bility in application and the degree to 
which they meet the four requirements 
of sensitivity, power, speed and stability, 
had been responsible to a large degree 
for the outstanding success of Republic- 
Smoot control systems. 


WRITE FOR DATA BOOK No. S-!3 


REPUBLIC FLOW METERS CO. 


ILLINOIS | 


2249 DIVERSEY PKWY., CHICAGO, 
















TAG 
CONTROLLING 





TAG | 








For 


addre SSeS, 





S€e 


and all 


industrial 


TAG RECORDERS 


These instruments are designed to record all temperatures from 
| minus 200°C. 
They graphically suggest the usefulness of TAG RECORDING THER- 
MOMETERS and RECORDING PRESSURE GAGES for service and 


economy in your plant. 


pressures. Ask for Catalogs— 


Cc. J. TAGLIABUE MFG. CO. 


pages 


82-9] 


Park & Nostrand Avenues, 


Brooklyn, N. Y. 




















REGULATORS 




























RELAYS 


KURMAN ELECTRIC CO. 


241-B LAFAYETTE STREET 


TEST EQUI 


GUIDE TO KURMAN RELAY SPECIFICATIONS 


Inc. 
NEW YORK, NEW YORK 


PMENT CONTROLS 





Series 300, 


300. 


frequency transfer. 
specified for Series 200. 

IV. Ferronickel 
magnetic circuits for Series 10, 


RATED INPUT AMPERE 
SERIES DC AG CONTACT WEIGHT DIMENSIONS 
WATTS VA RATING OUNCES INCHES 

5 2.5 8.0 15 7 3x2 14 x2 

10 35 —_ 5 | | xix! 

11 .80 4.4 | 21, ixiixl 

12 018 — 25 | axl psx 

iS 2.0 6.0 3 34 axl ex 

25 2.0 4.0 10 4 2 xl oxi 
200 014 36 3 6 2 55 x2 56 xl 5g 
300 014 36 3 6%s 255x252 x 

NOTES 
1. All current contact ratings are in V. Ceramic insulation in Series 25 


amperes at |10 volts 60 cycle AC. 
Il. Dielectric 
exists between contacts and ground in 
Series 10, II, 
lll. Insulated 


strength of 1500 volts 
15. 

armature, shown on 
recommended for high 
This feature may be 


in the 
12, 200, 


alloy is used 





permits high transfer with 
low capacitive leakage. 

Vi. Dampened armature action in 
Series 25 is designed to reduce contact 
bounce after initial pull down. 

Vil. Rated watts represents practica 
minimum input at standard adjustments 

Vill. AC relays have approximately 
5 power factor. 

IX. List prices vary with specific volt 
age and insulation requirements series 12 


frequency 








RELAYS DESIGNED TO MEET YOUR SPECIFICATIONS 








Series 15 Series 25 Series 200 Series 300 
REGULATORS, AUTO- REGULATORS, AUTOMA.- REGULATORS, AUTO- 
MATIC, Gas (See Reg- TIC, Pump (Cont'd MATIC, Viscosity (See 
ulators, Automatic, Air) Builders- Providence Controllers, Automatic 
ee AUT 0O- Cash Co Viscosity) 
ATIC, Humidity (See Davis Reg. Co - 
Sauieamions, Automatic D'Este Co aa ae T O- 
Humidity) Fisher Governor Co Gauanae Sone - 
Tord Reg Talve Co c ansfc e 
REGULATORS, AUTO- Ford Reg. Valve ( Sprceaian egy 
MATIC, Liquid Level 4 ( 
See Controllers, Auto- Burlington Inst. Corp 
matic, Liquid Level Clarostat Mfg. C 
REGULATORS AUT O- : A a 
MATIC, Load <tror ’ i 
4 s.( ulmers Mfg Cc Ferris Inst. Corp 
Autom’c Valve Controller General El George 
Hays Corp senera Elec. C : 
Leeds & Northrup Co. D : Valves 
Taylor Inst. Cos. In ternation al Resistance 
REGULATORS, AUTO. ao Regulators 
MATIC, Oil Feed Sola Electrie Co. eee 
Askania Regatater Co 1er » Cort Liquid Level 
-s bs nited Tr ansfo rmer Cc - 
Brown Inst. Co. Ward Leonard Elec Co. Controls 
Cash ( 
D'Este (¢ Ps REGULATORS AUTO. ss 
~ A eagle Vaughn-G. E. Witt ¢ MATIC, Water Press- Strainers 
Fost Engg W $ Reg ator ¢ ure See Regulators . 
Wilg Mfg. Ce Automatic, Pressure team Traps 
REGULATORS, AUTO- REGULATORS. AUTO- S e P 
MATIC, Refrigeration MATIC Weldin 9. Gas 4 ~ 
(See Controllers, Auto- B : and 








McAlear Mfg. Co 

Met eC 

National A 

Rept et F x 

Spen Engir 

Tagliabue Mfg. Co. 

Taylor Inst. Cos. 

United Cine ne Cor 

Vaughn-G E Witt ¢ 

Wilgus Manufacturing 
REGULATORS, AUTO- 

MATIC, Power Factor 
Allis-Chalmers Mfg. Co 


Leeds & Northrup Co. 
Ur Cinephone Corp 


REGULATORS, AUT O- 
MATIC, Pressure (See 
Controilers, Automatic, 
Pressure 

REGULATORS, AUTO- 
MATIC,  cloge 

-Bra Co. 


ee 4 Re gul lat ors, In 
ee Regulator Co. 
Valve Co 

Bailey Meter Co. 

Belfie ld Co 

Boyls 

Brown inst. Ce. 
Cont 





matic, Refrigeration) 


REGULATORS, AUTO- 
MATIC, RKVA 
Allis-Chalmers Mfg. C 
REGULATORS, AUTO- 
MATIC. Safety Fuel 
Shut-Off (See Valves, 
Automatic, Safety Fuel 


REGULATORS, AUT O- 
MATIC, Steam Pres- 
sure (See Regulators, 
Automatic, Pressure) 


REGULATORS, AUTO- 

MATIC, Synchronizing 
ANis ners Mfg. ¢ 

Ind 1 E 

Magnetic 

ee AUTO- 

ATIC, Temperature 

‘een Controllers, Auto- 
matic, Temperature) 

REGULATORS, AUTO- 
MATIC. Time (See 
Controllers, Automatic, 
Time) 

REGULATORS, AUT O- 
MATIC. Vacuum (See 
Cortroilers, Automatic, 
Vacuum) 





tian-Blessing 


REGULATORS. MANUAL 


(Non- e-em c 
n-B 
Bailey Meter Co 
Be Bro 





Nation al Elec Controller 
Superior Elec tric Cc 
Tagliabue Mfg. Co. 
United Transformer Corp 
Ward Leonard Elec. Co 

RELAYS. Automatic 
Allen-Bradley Co 
American Inst. Co. 
Ameri can Automatic Elec 
Autocall C 
Clare | ry Co 

r-Hammer, Inc 

pse Aviation 

General Controls Co 

General Elec. Co 





For 


addresses, 


S€e€ 










Engineering Specialties 


Custom Sub-assemblies for all 


Valve Requirements 


KIELEY & MUELLER, ING. 
General Offices—40 West i3th St.. N. Y. C 


Factory at Newark, N. J 





YOUR CONTROL ENGINEERS 











pages 82-91 





RELAYS, Automatic 


& Mig 





Ward Leona d “— Co 


IT’S AVAILABLE 
TODAY FROM STOCK 





RELAYS, Continuous 


Current (Cont'd 
Co Guardian Elec. Mfg 
H-B Electric 
Ind r( 
Kellogg Switcet 
Pa } ( 
n~stonsatse D 





Ward Leonard Elec 


Co 


Westinghouse Elec. & Mfg 

Weston Elec. Inst. Corp 
RELAYS, Control 

Allen-B y ‘ 

Advance n lectric Co 

A mé an tomatic El 

Corp — rean Inst Co 

Automat Switetl ( 

Betts & Betts 

Brown Inst. Co 

Clare & Co 


Control Cutler-H mer Ir 


Electr Controller 
Friez & Sons 

et General Controls Co 
General Elec. Co 
Guardian Elec. Mfg 
Hugu ( 
H-B Electric 
Industrial Eng. Corp 


K ge SW hboard 


Miller ¢ Bertrand F 
Minneay Honeywell 
Monit (on lier cc 
N nal Time & Sigr 
Perfex ( 

Precision Theres 
Roller-Smith Co 

Strutt Dunn 

United Cinephone Cory 


Ward Leonard Elec 


Western Electro-Mech. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 


RELAYS, Demand Totaliz 


ing 
Autocall ¢ 
General Elec Co 


& Mfg Hagan ( 
Corp rherm-} Me 
United Cinephon Corp 


Westinghouse Elec 


RELAYS, Electromagnetic 


“ Advance Electric Cx 
Allen-Bradley Co 


American Automatic Elec 


American Inst. Co 
Autocall ( 


‘ nt 





MERCURY TO MERCURY BREAK 
MAINTENANCE FREE—DUST PROOF 


This accurate unit has 
been tested to 10 mil- 
lion operations without 
a failure. Available up 
to 30 amps. or one 
horse power rating. It 
will operate within 45 
degrees of vertical. 


Bulletin B gives full de- 


tails; write for it today. 


H-B ELECTRIC CO., INc. 
Monvfacturers OO Electrical Devices 


2519 NO. BROAD ST., PHILADELPHIA, PA. 








H 


&N , 
{Mfg RELAYS 











RELAYS, Electromagnetic 


Automa Switch Co 
Bender Wa i 
Bunnell & Cx 

Eby, Inc. 

Clare & Co 
Cutler-Hammer, Ilr 


Friez & Sons 

General Elec. Co 

G-M Labs 

Guardian Elec. Mfg. Co 
H-B Electric 

Industrial Eng. Corp 
Kellogg Switchboard 
Kurman Electric Co 


M -, Bertrand F 
Minneapolis- Honeywell 
Monitor Controller Co 
N r I & Signa 
Penn El I Switch ¢ 


Phila Thermometer Co 
Precision Therm. & Inst 
Sigma Instruments, Inc 
ithers-Dunn 

United Cinephone Corp 
Ward Leonard Elec. Co 
Western Electro-Mech 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
White-Rodgers Electric 
Zenith Electric ( 


Sty 


RELAYS, Frequency 


Au i i 
Care & Co., C. P. 
H 


neo I ngus Co 
sere Electrica Inst. 
t neph 1e Corp 


Ward prewe Electric Co 
Westinghouse Elec. & Mfg 


RELAYS, Galvanometes 


Autocall Co 

Eby, Inc., Hugh H 

G-M Laboratories, Inc 
Roller-Smith Co 

Rubicon Co 

Tagliabue Mfg. Co., C. J 


Heavy Duty 
Allen-Bradley Co 
American Automatic Elec 
American Inst. Co. 


Autocall 

Au t Su Co 
Cutler-Hammer, Ir 
Genera } Co 


H-B Electric 

Miller ¢ sertrand F 
Mon r Controller Co 
Pen l rie Switch 
Philadelphia Thermometer 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 
Zenith Electric Co 





RELAYS, Instrument Con- 
trolled 
American Automatic Elec 
American Inst. Co. 


Autocall Co 

Brown Inst. Co 

Clare & Co. 

Cramer & Co., Inc 
Friez & Sons 

General Elec. Co. 
Guardian Elec. Mfg. Co 
H-B Electric 

Ku-man Electric Co 
Minneapolis- Honeywell 
Perfex Corp 

Phila. Thermometer Co 
Precision Therm. 
Roller-Smith Co. 
Struthers- Dunn 
Tagliabue Mfg. Co. 
Triplett Electrical Inst 
United Cinenhone Cort 
Ward Leonara Elec. Co 
Weston Elec. Inst. Corp. 


RELAYS, Light Sensitive 
(See Photoelectric be- 
low) 

RELAYS, Magnetic (See 


Relays, Electro-Magnet) 


RELAYS, Mercury 
American Automatic Elec 
American Inst. Co. 
Autocall Co. 

Continental Elec. Co 
Guardian Electric 

H-B Elec. Co., ine. 
Precision Therm 

Weston Elec. Inst. Corp 


RELAYS, Mercury Tube 


American Inst. Co 
Autocal] Co 

Brown Inst. Co 

Clare & Co. 

General Controls Co, 

G-M Labs. 

Guardian Elec. Mfg. Co 
H-B Elec. Co., Inc 
Minnea polis- Honeywell 
Phila. Thermometer 
Precision Therm. 
Struthers-Dunn 

Ward Leonard Elec. Co 
Weston Elec. Inst. Corp 





For addresses, 


see pages 82-9] 


RELAYS, Motor Driven 
Time Delay 
Advance Electric Co 


American Inst. Co 
Betts & Betts 
Controls, Inc, 
Cramer & Co., Inc 


Industrial Eng. Corp 





Elect 





Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
Zenith Electric Co 


RELAYS, Movable Coil A.C 


Esterline-Angus Co 
General Elec, Co 
Roller-Smith Co 

Weston Elec. Inst. Corp 


RELAYS, Overload 


Allen-Bradley C 
Autocall Ce 





Bunnell & Co 

Burlington Inst. aoe. 
Cutler-Hamm ln 
Edison Electrical Controls 
Electric Controller 
General Elec. Co 
Guardian Elec 
Leach Relay Co 
Penn Electric Switch 
Roller-Smith Co. 
Standard Elect. Prods 
Struthers-Dunn 

Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 


Mfg. Co 


RELAYS, Permanent Mag- 


net Movable Coil 
sunnell & Co 
. sterline-Angus Co 
General Elec. Co. 
Rolier-Smith Co. 
Triplett Electrical Inst 
Weston Elec. Inst. Corp 


RELAYS, Photoelectric 


Advance Electric Co 
American Inst. Co. 
Eby, Inc. 
Clare & Co. 
Continental Elec. Co 
Cutler-Hammer, Inc 
Dickson Co 
Electronic Lab 
Electronic Prod. Co 
Ess Instrument Co. 
General Controls Co. 
General Elec. Co 

Labs. 
Leach Relay Co 
Lipman Engg. Co 
Lumenite Elec. Co. 
Photobell Corp. 
Photoswitch, Inc 
Precision Therm 
Rehtron Corp. 
Rubicon Co. 
Sigma Instruments, Inc 
Tagliabua Mfg. Co. 
Unitea Cinephone Corp 
Ward Leonard Fiec. Co. 
Westinghouse Ele 


Weston Elec. Ins. Corp. 


RELAYS, Polarized 


American Automatic Elec 
Autocall Co 

Edison Electrical Controls 
L. A. B. Corp. 

Miller Co.. Bertrand F 
Precision Therm. & Inst. 
Struthers-Dunn 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


RELAYS, Power 


American Automatic Elec 
American Inst. Co. 
Automatic Switch Co 
Esterline-Angus (Co 
General Controls Co 
General Elee. Co. 

Hagan Corp 
Roller-Smith Co. 
Struthers-Dunn 

Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


RELAYS, Power Factor 
Esterline-Angus Co, 
Le 


A. B. Corp. 
Westinghouse Elec. & Mfg 


RELAYS, Resistance, D-c. 


Advance Elec tric Co 
Autocall Co 
Automatic Electric Co. 
Bunnell & Co. 

Clare & Co., C. P. 
Cutler-Hammer, Inc. 
Dunn, Inc., Struthers 
Guardian Electric 
Leach Relay Co 


RELAYS, Stepping 


Autocall Co. 
Automatic Electric Co. 
Dunn, Inc., Struthers 
G-M Laboratories, Inc 
Guardian Electric 
Roller-Smith Co. 






RELAYS, Telephone Auxi- 
liary Ringing 
Ad ivance Electric Co 
American Automatic Elec 
Aut wall Co 
Clare & Co 
Kellogg switchboard 
Kurman Electric Co 
ee Relay Co 
ruthers- Dunn 
Waters Electro-Mech 


RELAYS, Temperature 
Autocall Co 
Clare & Co., C. P. 
Dunn, Inc., Struthers 
Edison Electrical Controls 
Fr.ez & Sons 
Gleason-Avery, Inc 
G-M Laboratories, Inc 
Guardian Electric 
Leach Relay ¢ 
Minneapolis- Honeywell 
Photobell Corp. 
Spencer Thermostat Co 
Tagliabue Mfg. Co., C. J 
United Cinephone Corp. 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. 


RELAYS, Thermal Time 
Delay 
Advance Electric Co 
Allen-Bradiey Co 
American Automatic Ele 
Am. Gas Accumulator 
American Inst. Co. 
Autocall Co 
Automatic Temp. Contro 
Betts & Betts 
Cramer & Co., Ine. 
— Hammer, Inc 
Signal Corp 
Edi son Electrical Controls 
Electric Coumvaites 
Electronic Prod. Co. 
Friez & Sons, Jr. 
General Elec. Co 
Guardian Elec. Mfg. Co 
Industrial Eng. Corp 
Magnetic Gauge Co 
Paragon Electric Co 
Perfex Corp 
Photobell Corp 
Precision Therm 
Preferred Utilities Mfg 
Roller-Smith Co 
Spencer Thermostat Co 
Struthers- Dunn 
Ward Leonard Elec. Co. 
Cont'd 





RELAYS, Thermal Time 


RELAYS, Vacuum Contact 


RELAYS, Vacuum Tube 







Delay (Cont'd 
Weston Elec. Inst. Corp 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
White-Rodgers Electric 
Zenith Electric Co 


RELAYS, Time Delay (See 


Relays, Thermal Time 
Delay) 
RELAYS, Transformer 


(Low Voltage) 
Allen-Bradley Co 
Eclipse Aviation 
Friez & Sons 
General Controls Co 
Gleason-Avery, Inc 
Guardian Elec. Mfg. Co 
H-B Electric 
Industrial Eng. Corp 
Miller Co.. Bertrand F 
Minneapolis-Honeywel] 
Paragon Electric Co 
Penn Electric Switch 
Perfex Corp 
Sigma Instruments, Inc 
Struthers-Dunn 
Ward Leonard 
Westinghouse Zlec. & Mfg 
White-Rodgers Electric 


American Automatic Elee. 
American inst. Co, 
Edison Electrical Controls 


American Inst. Co. 
Continental Elec. Co. 
Eby, Inc. 

Electro- Medical Lab, 
Electronic Prod. Co. 
General Controls Co 
General Elec. Co. 

G-M Labs. 

L. A. B. Corp. 
Lumenite Elec. Co. 
Photobell Corp. 
Precision Therm. 
Sargent & Co 

Sigma Instruments 
Struthers-Dunn 
Tagliabue Mfg. Co. 
United Cinephone Corp 





equipment. 


ly open, 


justment. 


tions. 


ELIZABETH 





S 
oP 


TIME-DELAY RELAY 


An instantaneous recycling unit giving 
a delay interval ranging from a frac- 
tion of a second to several minutes, 


for use in electrical apparatus and 


Positive, snap-action contacts, normal- 
normally closed, or 
Single or double-pole. Offers a diver- 
sity of timing effects by different 
circuit combinations. Simple field ad- 
Unaffected by dust, 


perature, humidity or voltage fluctua- 
Write Today for Bulletin N-4. 


AMERICAN GAS 
ACCUMULATOR CO. 


Electrical Division 


5 


< 


The Name 
for 


both. 


tem- 








NEW JERSEY 





















RELAYS, Voitage 


REMOTE-METERING RESISTANCES (Cor 


Advance Electric Co EQUIPMENT, ELEC- Ohmite Mfg. Co. 
Allen-Bradley Co. TRICAL Precision Resistor Co 
Autocall Co Andrew, Victor J Rubicon Co. 


Automatic Switch Co 


Clare & Co., C. P. Bristol Co. 


Automatic Temp. Control 





Sensitive Research Inst 
Shalicross Mfg. Co. 


Cutler-Hammer, Inc Brown Inst. Co. 

Dunn, Inc., Struthers Builders-Providence Ward Leonard 

Eby, Inc., Hugh H. Control Corp RESISTORS, Adjustable 
Esterline- Angus Co Elec. Indicator Corp Mallory & Co. 

Ferranti Electric, Inc Elec. Tachometer Corp Ward Leonard Electric Co. 
Hart Manufacturing Co Esterline-Angus Co RESISTORS, Carbon Com- 
Hathaway Inst. Co Fischer & Porter Pression 

Leach Relay Co. Foxboro Co. Allen Bradley Co 
Photobell Corp. General Elec. Co. Beck Bros : 
Reliance Instrument Co W. & L. E. G International Resistance 
Roller-Smith Co. , Kellogg Switchboard Le Carbone Co., Inc 
Ward Leonard Electric Co. Kurman Electric Co. Nat'l] Carbon Co., Inc 
Triplett Electrical Inst. L. A. B. Corp Ohio Carbon Co. 
Westinghouse Elec. & Mfg Leeds & Northrup Co. O. S. Peters 











Weston Electrical Inst Mason-Neilan Regulator Speer Carbon Cc 
REMOTE-CONTROL Moisture Register Co Welch Mfg. Co 
EQUIPMENT Morey & Jones, Ltd. R 
-] Pion¢ eer Instrument ESISTORS, High Fre 
tie Elec. Re c Flow Meters way tae 
ca Reg ulatore loc e. Tagliabue Mfg. Co. “sigalg tray 
Askania eguiator Co. Therm-Electric Meters ; . 
Atlas Valve Co West aa calles. ate ee Co. ine 
Aut oc all ( ) araUwicr iaie ae 
: REMOTE-METERING Instrument Resistors, Inc 
awed - aad Co. EQUIPMENT, HY- International Resistance 
ee be DRAULIC | Leeds & Northrup Co. 
Brown Inst. Co. International Filte ahenemiainane ore 
‘Mikaes nternationa er Ci . 
Builders Providence Leupold. ¥ Ohmite Mfg. Co 
c are i vo Westingh Shallcross Mfg. Co. 
tler-Hammer, Inc REMOTE- METERING . Vre Leonard Elcctric Co 
Davi s Re % EQUIPMENT, PNEU- or High Voltage 
Elec. Indicator Corp MATIC | mele 
Electrimatie Cory American Meter Co. arostat Mfg. Co. 
Electronic Lab Bristol Co. ee ae 
Elsbert Mfg. C Brown Inst. Co. preci paapiny ~per tbelemg 
Fischer & Porter Builders-Providence Hep ig sane Resistance 
Foxboro Co. Foxboro Co. eg eng 
General Elec. Co. Mason-Neilan Regulator Soalteren Gen Be 
- oo eng Megat Taylor Inst. Cos. Ward Leonard Electric Co 
Hanlon-Waters, Inc. WF SEOUN RENT NG RESISTORS, Manganin 
Hart Mfg. Co Eastern Specialty Co seedy Co. 
Hays Corp. Hardwick, Hindle, Inc G R 
HB Electric International Resistance. ¢ siting ah a ¢ Ge. 
INinois Eng. Co. e Precision Resistor Co. Hatiwick In 
International Filter Co Shallcross Mfg. roateai ch at 4 
+ pone iment Ward Leonard Leeds & Northrup Co 
Mason-Neilan Regulator RESISTANCES Rubicon Co 
. -Honeywell Allen-Biadley ¢ Shallcross Mfg. Co. 
Be ck Bros RESISTORS, Molded 





I > orp 
Pioneer Seumeniens 
Powers Regulator Co. 
Republic Flow Meters 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Cinephone Corp Mallory & Co 
Zenith Electric Co Cont'd 


Daven Co. 
General Radio Co 


Instrument 





- 








Resistors, 
International Resistance 


Allen-Bradley C 

Beck Bros 

Clarostat Mfg. Co. 

International Resistance 

Muter Co 

Triplett Electrical Inst 

RESISTORS, Standard 

(See Standards, 
sistance) 


Re- 








3 FOXHURST ROAD, BALDWIN, L. I., N. 





~ ADJU ST ABLE RESISTORS 


RHEOSTATS 





SLIDE-CONTACT 
with and without protective with and without protective hous- 
housing. Cemented with heat, oil, ing. Laminated contact brush 
acid and solvent resisting cement with self -lubricating ¢ t 
6 sizes—from 220 up to 1000 6 sizes—4120 different it 
watt From .33 to 40,000 Ohms, from 
08 to 25 Amps. 
PROTECTED TABLE ROTARY 
DRIVE 





-RHEOSTATS 





RHEOSTATS 








with or without rota 

with or without 

housing. 
ROTARY DRI 


for switchboard 
with or without 
housing. Cemented 
Space 
heat 
lash. Angle 
deg. Single 
825 Warts. 


dissipation. 
of rotat 


Double 


Catalog upon 





Protect the user : 
and the rheostat. with and without 
= . protective housing 
No tilting and No back lash. An- 
dragging of the gle of rotation 
slider. Smooth op- | 330 = deg With 
eration. Accurate dial. 2 sizes — $00 
adjustment. and 825 Watt 
Pn as VERTICALLY MOUNTED 
a RHEOSTATS 


protective 


RHEOSTATS 
mounting 
protective 


saving design 
No 


Units—500 


1000 and 1650 Wart. 
request 


ry drive, 


VE 


winding. 
Good 
back 
330 
and 
Units — 


10n 











addresses 


For 


RELAYS to 


RESISTORS 











..» for AC or oC Operation— 


wR Vs > S ~ ppir Swit 
“44 \ 
If 1 COMI 


D.< 


ed 


MAXIMI 


Mi 


DIRECT CURRENT RELAYS 


DC 


Series 5 


Serie DC 


SERIES 38 AC 





Siz 2\%x1 


SOLENOIDS 
AC —DC 


ex2% 





ALTERNATING CURRENT RELAYS 





GOVERNMENT APPROVED RELAYS 


Relay 





BK RELAY 

BK-I6 RELAY 

fication : 
ps R G 





* hey TO GUARDIAN for 
z Ask for 
aD ne, 


Catalog L, wi 


plete é ard 


h illustr 


free ef gineering assistan 








ntroi 


any electrical «x 
c the 


GUARDIAN o ELECTRIC 


1621 West Walnut Street 


D 
LARGEST LINE OF RELAYS SERVING AMERICAN 


>O} 
séé@ PpaRes 82-7 


Chicago, Illinois 
EFENSE 
INDUSTRY 











* is ready for the job ahead. Expanded factory 
facilities are operating day and night with increased momentum 
to produce more units, more quickly for Industry and the Armed 
Forces, for the planes, tanks, ships and other equipment the 


Nation needs for Victory. 


The design and construction of Ohmite Rheostats, Resistors, 
Chokes and Tap Switches insure utmost dependability. The wide 


variety and extensive range of types and sizes 


in stock or special units make it 


easier 


to 


answer your exact needs. Ohmite engineers are 


glad to help you. 


Send for 96-page Catalog and 


Engineering Manual No. 40. 


Most complete, helpful guide in the 
and application of resistance units. 
company letterhead for your copy. 


OHMITE MANUFACTURING CO * 














selection 


rile 


on 


4886 Flournoy St., Chicago, 





RAIT 


Rheostats 
Resistors 
Tap Switehes 











































































































U.S.A 








addresses, 


a 
E 





RESISTORS, Variable 
Allen-Bradley Co 
Beck Bros 
Clarostat Mfg. Co 
Cutler-Hammer, Inc 
General Radio Co. 


Gray Instrument Co 
Hardwick, Hindle, In 
Instrument Resistors, Inc 


International Resistance 
Leeds & Northrup Co. 
Mallory & Co. 
National Electric Control. 
Ohmite Mfg. Co 
Rex Rheostat Co. 
Rubicon Co 
Shalicross Mfg 
RESISTORS, Wire Wound 
Beck Bros 
Biddie Co., Jas. G. 
Clarostat Mfg. Co. 
Cutler-Hammer, Inc. 
Daven Co 
General Radio Co. 
Gray Instrument Co 
Hardwick, Hindle, Inc 
Instrument Resistors, Inc 
International Resistance 
Leeds & Northrup Co 
Mallory & Co. 
Muter Co 
National Electric Control. 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Triplett Electrical Inst. 
Ward Leonard Electric Co 
RHEOSTATS, Battery 
Charging 
Allen-Bradley Co 
Beck Bros 
Cutler-Hammer, Inc 
Hardwick, Hindle, Inc 
International Resistance 
National Elec. Controller 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Schaefer Jbros. Co 
Ward Leonard Elec. Co. 
HEOSTATS, Laboratory 
Allen-Bradley Co 
American Inst. Co. 
Beck Bros 
Biddle Co., Jas. G. 
De Jur-Amsco Corp. 
Central Scientific Co 
Apparatus Co 
Eastern Specialty Co 
General Radio Co. 
G-M Labs. 
Hardwick, Hindle, Inc 
Mallory & Co. 
National Elec. Controller 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Rubicon Co. 
Schaefer Bros. Co 
Ward Leonard Elec. Co 
HEOSTATS, Meter Test- 
ing 
Allen-Bradley Co 
Beck Bros 
Biddle Co., Jas. G. 
De Jur-Amsco Corp. 
Eastern Specialty Co 
Hardwick, Hindle, Inc 
International Resistance 
Leeds & Northrup 
National Elec. Controller 
Shalicross Mfg 
Ward Leonard Elec. Co 
RHEOSTATS, Slide Wire 
teck Bros 
Biddie Co., Jas. G. 


x 


Chicago 


Pe] 


Central Scientific Co 
Chicago Apparatus Co 
General Radio Co. 
Hardwick, Hindle, Inc 
G-M Labs 


Leeds & Northrup 
National Elec. Controller 
Rex Rheostat Co. 
Rubicon Co 
Shallcross Mfg. Co. 
Ward Leonard Elec. Co 
RIDEOMETERS. RIDE 
COMFORT Recorders & 
Riding-Quality Instru- 
ments 
Commercial Engg. Labs 
Impact Register Co. 
Jaeger Watch Cr 
Sperry Products, Inc 
Wangh Laboratories 
RULES. Adjustable Curve 
(See Drawing Instru- 
ments) 

RULES. Aluminum 
Keuffel & Esser Co 
Lufkin Rule Co 
Warren-Knight Co 

RULES, Brass 


Bliss & Co 
Lufkin Rule Co 
fico Instrument Co 


Starrett Co 
Warren-Knight Co 

RULES. Caliper 
Glogau & Co 
Lufkin Rule Co 
Millers Falls Co 
Starrett Co 

Union Tool Co 
Warren-Knight Co 


RULES Drafting Room 
(See Drawing Instru- 
ments) 


RULES. Folding 
Bliss & Co 
Dietzen Co 
Keuffel & Esser Co 
Lufkin Rule Co 


(Cont 


pages 82-9] 


RULES, Folding (Cor 
Post ( Frederick 


Starrett Co 
Warren-Knight Co 
Weber Co 
RULES, Glass 
Fish-Schurman Co. 
Glass Engraving Co. 
Mico Instrument Co 
RULES, Parallel 

sliss & Co 

Dietzen Co 

Hamilton Mfg. Co 
Keuffel & Esser Co 
Negus, T. 8S. & J. D 
Speidel & Co. 
Warren-Knight Co 
White Co., Inc 
Weber Co. 


RULES, Precision Standard 
Gaertner Scientific Corp. 


RULES, Shrinkage 
Keuffel & Esser Co 
Lufkin Rule Co 
Speidel & Co. 
Starrett Co 
Warren-Knight Co 
Weber Co. 


RULES, Slide (See Draw- 


ing Instruments) 
RULES, Slide, 

etric 

Friez & Sons 

RULES, Steel 
Kern (‘0 
Keuffel & Esser Co 
Lufkin Rule Co 
Mico Instrument Co 
Millers Falis Co. 
Scherr Co., Inc 
Speidel & Co. 
Starrett Co. 

Union Tool Co. 
Warren-Knight Co 
Weber Co. 

RULES, Wood 

Henschel & Co. 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Post Co., Frederick 
Speidel & Co 
Warren-Knight Co. 

Weber Co 


RUNNING TIME TOTAL- 


IZERS 

Cramer & Co., Inc. 
Elec. Tachometer Corp. 
Jaeger Watch Co. 
Production Instrument 
SACCHARIMETERS 
Akatos, Inc 

Bausch & Lomb Opt. 
Central Scientific Co 
Eimer & Amend 
Moeller Instrument Co 
Rieker Inst. Co 

Sargent & Co 

Trerice Co. 


Psychrom- 





SACCHAROMETERS 
Central Scientific Co 
Eimer & Amend 
Fleischhauer & Son 
G. M. Mfg. Co., Inc 
H.B Inst. Co. 

Kimble Glass Co. 
Moeller Instrument Co. 
Precision Therm. & Inst 
Rascher & Betzold 
Rieker Inst. Co. 

Ruehfel Co. 

Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Wagner & Son 

SALINITY INDICATORS 
Bendix Marine Products 
Central Scientific Co 
Eimer & Amend 
Engineering Labs., Inc 
Fleischhauer & Son 
G. M. Mfg. Co., Inc 
H-B Inst. Co. 

Leeds & Northrup Co. 

McNab of Bridgeport 
Moeller Inst. Co. 
Precision Therm. & Inst 
Rascher & Betzold 
Rubicon Co. 

Ruehfel Co. 

Schultheis Corp 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co 
Westinghouse Elec. & Mfg 


SALINOMETERS (See 
Salinity Indicators) 
SAMPLER, Boiler Water 
Natl. Aluminate Corp. 


SAMPLERS, Oil 
Braun Corp 
Central Scientific Co 
Pgh. Equitable Meter 
Refinery Supply Co. 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
SAMPLERS, Oil Bottom- 
hole 
Ruska & Co., Inc. 
SAMPLERS, Sewage 
Builders-Providence 
Central Scientific Co 
International Filter Cx 
Scientific Glass Apparatus 
SAMPLERS, Silt 
Central Scientific Co 
SCALES (See also object 
of measurement) 
SCALES, Antimony Test 
Howe Scale Co 
Seederer-Kohlbusch, Inc 
Troemner, Henry 





Send for 
FISCHER & 


HATBORO 





FISCHER & PORTER 
Stabl - Vis Rotameter 














FOR VISCOUS FLUIDS 


23 COUNTY LINE ROAD 


izing Ww 


80-A 


PORTER CO. 


Bulletin 


PENNSYLVANIA 
































Standard | DUNGLE TUBE REPLACES: 
arene Cables, Turnbuckles 
Army Air 
RECEIVER Corps Pulleys, Bellcranks Bulletin TRANSMITTER 
Test Push Rods, etc. on 
Single = cea Easily bent 
ih" — SPERRY PRODUCTS, INC. <— around 
Tube Willow Ave., Hoboken, N. J. obstructions 





> “EXACTOR CONTROL” 


REMOTE CONTROL 
Sperry’'s 
HYDRAULIC 





















assures 

the smallest movement being 

transmitted over long distances 
without backlash 


Installation simple and rapid 




















RESIST 


This 


able resistance units, 
Bulletins free on any 


2 sizes Variable Metallized 
Controls 

4 sizes Insulated Metal- 
lized Resistors 

10 sizes High Frequency 
Metallized Resistors 
(1/3 to 150 watts) 

4 sizes Ultra-High Range 
Metallized Resistors 

3 sizes All-Metal Power 
Rheostats (2 to 50 watts) 

2 sizes Attenuators 


COMPANY 





417 N. Broad St., Phila., Pa. 


ndwered! 


With quality and dependa- 
bility as prime considerations, 
IRC engineers are constantly 
supplying a resistance engi- 
neering service of inestimable 
value to many manufacturers. 


world’s most complete line of fixed and vari- 


INTERNATIONAL RESISTANCE 






















=) or) 
Ao 
by } 
a 


FOR 
POWER RHEOSTATS 


PROBLEMS 
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service, backed by the Other DeJur prod- DeJur Rhe 
ucts for National x / ova ble 
Defense: Electrical \ / \V/ or ' 
is yours for the asking. Instruments, Aircraft v 7 


F Instruments, Aircraft 
of the following types: Leaiattie, tune 
sure Meters, Photo- 
graphic Enlargers 
A ! 
defense inquiries in- 
vited. 


7sizes Insulated Wire 
Wound Resistors ('2 to 
20 watts) 

5 sizes High Voltage Met- 
allized Resistors 


Potentiometers 

















5 sizes Metallized Sup- 
pressors 

12 sizes Precision Wire 
Wound Resistors 

53 sizes Fixed and Variable 
Power Wire Wound Re- 
sistors 
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Please mention THE 1942 INSTRUMENTS INDEX when writing 











SCALES to 





SCALES, Automatic 
Automatic Scale Co 
Buffalo Scale Co 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co 
Gump ( 

Howe Scale Co 
International Bus 
Jacobs Bros. ( 
Kron Co 

Merrick Scale Mfg 
Richardson Scale Co 
Schaffer Poidometer C< 
Streeter-Amet Co. 






















































































































































Mach 
Inc 


Co 








Toledo Scale Co 
Triang Package Mach 
Triner Sales Co 


SCALES. Bag Filling 


Automatic Scale Co 
Exact Weight Scale Co 
Fairbanks, Moors Co 
Gump Co 

Jaco Bros. Cc 

tron ¢ 

Richardson Scale Cx 
Toled Scale Co 
Triangle Package Mach 


SCALES, Basis Weight 
Amthor Testing Inst. Co 
Becker, Inc., Christian 
Buffa Scale Co 
Exact Scale Cx 
Howe Scale C 
Kron (x 
Seederer-Kohlbusch 


Thwing-Albert Instrument 
Toledo Scale Cx 

Torsion Balance Co. 
Triner Sales (x 


SCALES, Bulk Weighing 


Becker, Inc.. Christian 
Buffalo Scale Co 

Exact Weight Scale Co 
Fairbanks. Morse & Co 
Howe Scale Co. 

Jacobs Bros. Co 

Kron Co 


Merrick Scale Mfg 
Richardson Scale Co 
Schaffer Poidometer Co 
Streeter-Amet Co 
Toledo Scale Co 
Torsion Balance Co. 


Triangle Package Mach 
Triner Sales Co 
Troemner, Henry 


SCALE. Cement Batching 
Buffalo Scale Co 
Exact Weight Scale Co 


Fairbanks. Morse & Co 
Howe Scale Co 
Kron Co 


Richardson Scale Co 
Streeter-Amet Co. 
Toledo Scale Co 
Triner Sales Co 


SCALES, Checking 
ecker. Inc., Christian 
Buffalo Scale Co 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Jacobs Bros. Co., 
Kron Co 
Merrick Scale Mfg. Co 
Richardson Scale Co 
Toledo Seale Co. 
Torsion Balance Co. 
Triner Sales Co 


Inc. 


SCALES. Ciassifying 
Exact Weight Scale Co 
Jacobs Bros. Co., Ine 
Kron Co 
Toledo Scale Co 
Triner Sales Co 


SCALES Computing 
Amtho Tecting inst. 
Exact Weight Scale 
International Pus. 
Jacobs Bros.. Inc 
Toledo Scale “o 
Triner Sales Co 


Mach 


SCALES 
Weighing 
Buftal Reale Co 
Builders-Providence 
Exact Weight Scale Co 
Morse & Co 


Continuous 


Jacobs Bros. Cc 

Jeffrey Mfg. Co 

Kron Co 

Merrick Seale Mfg. Co 
Richardson Seale Co 
Schaffer Poidometer Co 
Streeter-Amet Co. 
Toledo Scale Co 
Triangle Package Mach 
United Cinephone Corp 


SCALES. Conveyor 
Builders- Providence 
Exact Weight Scale Co 
Fairbanks. Morse & Co 
Howe Scale Co 
International Bus. Mach 
Kron Co 
Merrick Scale Mfg. Co. 
Richardson Scale Co 
Schaffer Poidometer Co 

Streeter-Amet Co 

Toledo Scale Co 
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SPECTROGRAPHS 







SCALES. Counting 
Amthor Testing Inst. Co. 
Buffalo Scale Co. 

Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co 
International Bus. 
Jacobs Bros. Co. 
Kron Co 
Seederer-Kohlbusch 
Toledo Scale Co. 
Triner Sales Co 
United Cinephone Corp 


SCALES, Crane 
Buffalo Scale Co 
Chatillon & Sons 
Fairbanks, Morse & 
Howe Scale Co. 
Kron Co 


SCALES, Dairy 
Becker, Inc., Christian 
Buffalo Scale Co 
Central Scientific Co 
Chatilion & Sons 
Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Howe Scale Co. 
Mfg 
International Bus 
Jacobs Bros. Co 
Kron Co. 
Streeter-Amet Co. 
Toledo Scale Co 
Torsion Balance Co. 
Triner Sales Co 
Troemner, Henry 
SCALES, Differential 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Jacobs Bros. Co., 
Kron Co 
Thwing-Albert Instrument 
SCALES, Drawing (See 
Drawing instruments) 
SCALES, Dump 
Buffalo Scale Co. 
Exact Weight Scale Co. 


Mach 


Co 


Mach 


Fairbanks, Morse & Co 
Howe Scale Co. 
Kron Co 


Toledo Scale Co. 
SCALES, Dynamometer 
Central Scientific Co. 
Chatillon & Sons 
Dillon & Co 
Exact Weight Scale 
Fairbanks, Morse 
Howe Scale Co. 
Kron Co 
Martin Decker Corp 
Seederer-Kohlbusch, Inc 
Toledo Scale Co 
SCALES, Estimating 
Exact Weight Scale Co 
Jacobs Bros. Co. 
Seederer-Kohlbusch, Inc. 


& Co 


Troemner, Henry 
SCALES, Grain & Seed 
Testing 


Amthor Testing Inst. Go. 
Automatic Scale Co. 
Becker, inc., Christian 
Buffalo Scale Co. 
Central Scientific Co. 
Chatilion & Sons 
Exact Weight Scale Co 
Fairbanks, Morse & Co. 
Fisher Scientific Co 
Gump Co 

Howe Scale Co 

Jacobs Bros. Co. 

Kron Co 

Newark Scale Works 
Richardson Scale Co 
Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triangle Package Mach 
Triner Sales Co. 
Troemner, Henry 


SCALES, Hopper 
Buffalo Scale Co 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co 
Gump Co 
Howe Scale Co 
Jacobs Bros. Co 
Kron Co 
Richardson Scale Co 
Streeter-Amet Co 
Toledo Scale Co 

SCALES, Laboratory 
Becker, Inc., Christian 
Buffalo Scale Co 
Central Scientific Co. 
Chatilion & Sons 
Chicago Apparatus Co 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Fisher Scientific Co 
Howe Scale Co. 
Humboldt Mfg. Co 
International Bus. Mach 
Jacobs Bros. Co 
Microchemical Service 
Newark Scale Works 
Seederer-K ohl busch, 
Toledo Scale Co 
Torsion Balance Co 
Troemner, Henry 


SCALES, Larry Car 
Buffalo Scale Co 


Inc 


Fairbanks, Morse & Co 
Howe Scale Co 
Kron Co 


Richardson Scale Co 
Streeter-Amet Co 
Toledo Scale Co 





SCALES, Liquid 
Jacobs Bros. Co., Inc. 
Richardson Scale Co. 


SCALES, Loss of Weight 
Becker, Inc., Christian 
Buffalo Scale Co. 

Exact Weight Scale Co 
Jacobs Bros. Co. 
Kron Co 
Seederer-Kohlbusch, 
Streeter-Amet Co 
Toledo Scale Co 
Torsion Balance Co. 


SCALES, Measuring 
Automatic Scale Co 
Howe Scale Co. 
Kron Co 
Richardson Scale Co 
Triner Sales Co. 


SCALES, Over & Under 
Becker, Inc., Christian 
Buffalo Scale Co. 

Exact Weight Scale Co 
Fairbanks, Morse & Co 
Howe Scale Co 
International Bus. Mach 
Jacobs Bros. Co. 
Moisture Register Co. 
Streeter-Amet Co, 
Toledo Scale Co 
Torsion Balance Co. 
Triner Sales Co 
Troemner, Henry 


SCALES. Packaging 
Automatic Scale Co 
Becker, Inc., Christian 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Gump Co. 

Howe Scale Co. 
Kron Co 
International Bus 
Jacobs Bros. Co. 
Pneumatic Scale Corp 
Richardson Scale Co 
Toledo Scale Co. 
Torsion Balance Co. 
Triangle Package Mach 
Triner Sales Co. 
Troemner, Henry 


SCALES, Platform 
Becker, inc., Christian 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale Co. 
Fairbanks, Morse & Co 
Gump Co. 

Howe Scale Co. 
Humboldt Mfg. Co 
International Bus. Mach 
Knowles Scale Works 
Kron Co 

Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triner Sales Co. 


SCALES, Portable 
Black & Decker 
Buffalo Scale Co 
Central Scientific Co. 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co 
Gump Co. 
Howe Scale Co 
International Bus 
Jacobs Bros. Co. 
Knowles ScaJe Works 
Kron Co 
Richardson Scale Co. 


Inc 


Mach 


Mach 


Toledo Scale Co 

Triner Sales Co. 
SCALES, Predetermined 

Weight 

Becker, Inc., Christian 

Buffalo Scale Co 

Exact Weight Scale Ce 

Fairbanks, Morse & Co 

Gump Co 

Howe Scale Co 

International Bus. Mach 

Jacobs Bros. Co. 


Merrick Scale Mfg. Co 
Richardson Scale Co 
Schaffer Poidometer Co. 
Seederer-Kohibusch, Inc 
Streeter-Amet Co. 
Toledo Scale Co 
Torsion Balance Co. 
Triner Sales Co. 


SCALES, Recording 
Buffalo Scale Co 
Fairbanks, Morse & Co 
Howe Scale Co 
Kron Co 
Merrick Scale Mfg 
Richardson Scale Co 
Streeter-Amet Co 
Toledo Scale Co. 
Wallace & Tiernan 


SCALES, Remote Indicating 
Toledo Scale Co. 


SCALES, Rolling Mill 
Buffalo Scale Co. 
Fairbanks, Morse & Co 
Howe Scale Co 
Kron Co 
Streeter-Amet Co 
Toledo Scale Co 

SCALES, Sacking 
(See Scales, Bag-filling) 

SCALES, Selecting 
Exact Weight Scale 
Toledo Scale Co 
United Cinephone Corp 


Co 


For addresses, 


S€é€ 


SCALES, Solder Test 


Central Scientific Co 
Exact Weight Scale 
Seederer-Kohlbusch, Inc 


Troemner, Henry 


SCALES. Steel 
Exact Weight Scale 


Fairpbanks, Morse & Co 
Howe Scale Co. 
Kron Co 


Lufkin Rule Co. 
Streeter-Amet Co 
Toledo Scale Co. 


SCALES, Testing 
Becker, Inc., Christian 
Buffalo Scale Co 
Exact Weight Scale 
Gump Co 
Howe Scale Co 
Humboldt Mfg 
Jacobs Bros. Co 
Kron Co 
Newark Scale Works 
Toledo Scale Co 
Torsion Balance Co. 

SCALES, Textile 
Becker, Inc., Christian 
Buffalo Scale Co, 

Exact Weight Scale Co 
Fairbanks, Morse & Co 
Howe Scale Co 


Co 


International Bus. Mach 
Kron Co 
Saxl Instrument Co 


Seederer-Kohlbusch, Ine 
Streeter-Amet Co 
Suter, Alfred 

Toledo Scale Co 
Torsion Balance Co. 
Triner Sales Co 


SCALES, Track 
Buffalo Scale Co. 


Fairbanks, Morse & Co 
Howe Scale Co. 
Kron Co. 


Streeter-Amet Co 
Toledo Scale Co 


SCALES, Truck 
Black & Becker 
Buffalo Scale Co 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Streeter-Amet Co 
Toledo Scale Co 
SCALES, Water Meter 
Altender & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co 
Jacobs Bros. Co 
Kron Co 
Toledo Scale Co. 
SCALES, Yardage 
Amthor Testing Inst. 
Brown & Sharpe 
Buffalo Scale Co 
Exact Weight Scale 


Fairbanks, Morse & Co 
Howe Scale Co 
International Bus. Mach 
Kron Co 


Toledo Scale Co. 


SCREENS, Solar Projecting 
Fecker, J. W. 


SCREENS, X-Ray Fluoro- 


scopic 
General Electric X-Ray 
Kelley-Koett Mfg. Co. 


Patterson Screen Co. 
Westinghouse X-Ray Co 
SCREENS, X-Ray Intensi- 
fying (See Screens X- 
Ray Fluoroscopic) 
SEED SIEVE SETS 
Ballauf Mfg. Co. 
SEGER CONES (See Cones, 
Pyrometric) 


SEISMOGRAPHS 
Akatos, Inc 
Alpha Instrument Co 
American Inst. Co. 
Am. Telescope Labs. 
Engineering Labs., Inc. 
Geophysical Instrument 
Heiland Research Corp. 
Mico Instrument Co, 
Miller Corp., Wm. 


SELF-OPERATING CON- 
TROLLERS & REGU- 
LATORS AUTOMATIC 

Am. Automatic Elec. 
American Inst. Co. 
Arca Regulators, Inc. 


Brooke Engineering 
Brown Inst. Co. 
Cutler-Hammer, 
D’Este Co. 
Dickson Co. 
Elec. Indicator Corp 
Fischer & Porter 
Hanlon-Waters, Inc. 
Lammert & Mann Co. 
Leeds & Northrup Co. 
Leslie Co 

Leupold, Voipel & Co. 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Partlow Corp. 

Penn tlectric Switch Co 
Perfex Corp. 
Ruggles-Klingemann 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Transformer 


Inc 


pages 82-91 


SERVO-MOTORS, Electric 
otor 
Brown Inst. Co. 
Eclipse Aviation 
General Regulator Corp 
. A. B. Coro. 
Minneapolis- Honeywell 


SERVO-MOTORS, Electric 
Solepoid 
Brown Inst. Co. 
Eclipse Aviation 
Ruggles-Klingemann 


SERVO-MOTORS, 
draulic 

Askania Regulator Co. 
Eclipse Aviation 
General Regulator Corp. 
Hagan Corp 
Mason-Neilan Regulator 
Ruggles-Klingemann 


SERVO-MOTORS, 
chanical 
Hagan Corp 


SERVO-MOTORS, Pneu- 
matic 
Askania Regulator Co. 
Brown Inst. Co. 
Hagan Corp 
Mason-Neilan Regulator 
Minneapolis- Honeywell 


SEXTANTS 
Alpha Instrument Co. 
Bausch & Lomb Opt. 
Keuffel & Esser Co. 
Kuner Co., Max 
Master Optical 
Negus, T. 8S D 
Pioneer Instrument Co 
Warren-Knight Co 
White Co., Inc 


SHIP LOGS 
Elec. Tachometer Corp. 
Kenyon Instrument Co. 
Negus, T. S. & J. D 
Pitometer Log Corp. 


SHUNT METERS (See 
Meters, Shunt) 


SHUNTS 
Associated Research 
Burton-Rogers Co. 
Columbia Elec. Mfg. 
Esterline-Angus Co. 
General Elec. Co. 
Hickok Elec. Inst. Co. 
International Resistance 
Precision Resistor Co. 
Radio City Products Co 
Rawson Electrical Inst. 
Roller-Smith Co. 
Rubicon Co. 
Sensitive Research Inst 
Shallcross Mfg. 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg 
Weston Elee. inst. Corp. 


SHUNTS, Standard 
Cambridge Instrument Co. 
Esterline-Angus Co. 
General Electric Co. 
Gray Instrument Co 
Hickok Electrical Inst. 
Instrument Resistors, ln 
International Resistance 
Leeds & Northrup Co. 
Roller-Smith Co. 
Rubicon Co. 

Shallcross Mfg. 
Triplett Elec. Inst. Co. 
Weston Elec. Inst. Corp. 


SIEVE SHAKERS 
Braun Corp 


SIEVES, TESTING 
American Inst. Co. 
Central Scientific Co. 


Hy- 


Dietert Co. 
Fisher Scientific Co. 
Humboldt Mfg. Co. 


Precision Scientific Co 
Riehle Divisien 
Scientific Inst. Co. 


Weber Brothers Metal 


SIGHT METERS 
General Elec. Co. 
G-M Labs. 
Weston Elec. Inst. Corp. 


SIGHTS. GUN. Telescopic 
Bausch & Lomb Op* 
Clark & Sons 
Fecker, J. W. 
Kolimorgen Optical 
Perkin-Elmer Corp. 
Zeiss, Inc., Carl 

SIGNAL GENERATORS 

(See Generators, Sig- 
nal) 

SIGNALING DEVICES, 

Automatic 
American Automatic Elec 
Autocall Co 
Betts & Betts 
Bullard Co. 
Cincinnati Time Rec. 
Elec. Indicator Corp. 
Foxboro Co. 
General Elec. Co. 

Guardian Elec. Mfg. Co. 
Holtzer-Cabot Elec. Co. 
International Bus. Mach 
Leslie Co 
Leupold, Voipel & Co. 
National Time & Signal 
Production Instrument 
Spence Engineering Co. 
Thompson Clock ¥ 
United Cinephone Corp 


Co 


SIGNALING DEVICES, 
Traffic 
Am. Gas Accumulator 
Bullard Co 
Eagle Signal Corp 
Edison Electrical Controls 
National Time & Signal 
Sangamo Electric Co 
SILICA, VITREOUS 
Thermal Syndicate, 
SINE BARS 
Ford Motor Co. 
SLIDE RULES (See Draw. 
ing Instruments) 
SLIDING GAGES (See 
Gages, Sliding) 
SLOW MOTION STUDY 
EQUIPMENT 
Annis Co 
Boulin Instrument Corp. 
Commercial Engg. Labs. 
Warren Telechron Co 


Ltd. 


SLUMP CONES (See 
Cones, Slump) 
SMOKE DENSITY, indi- 


cators & Recorders 
Associated Research 
Bailey Meter Co. 
Boiler Room Equip. 
Bristol Co. 
Brooke Engineering 
Denver Fire Clay Co 
Dickson Co. 
Elecrronie Tab 
Electronic Prods. Co, 
Ess Instrument Co. 
General Elec. Co. 
General Television Corp. 
Leeds & Northrup Co. 
Lumenite Elec. Co. 
McNeill Eng. Equip 
Photobell Corp. 
Photoswitch, Inc. 
Preferred Utilities Mfg 
Rehtron Corp. 
United Cinephone Corp. 
Weston Elec. Inst. Corp. 

SMOOTHNESS RECORD. 
ERS (See Surface Fin- 
ish Analyzers) 

SOLAR PROJECTING 
SCREEN (See Screen, 
Solar Projecting) 

SOUND INDICATORS & 
ANALYZERS (See In- 
dicators. Sound & Ana- 
lyzers, Sound) 

SOUND LEVEL METERS 

Ballantine Labs. 
Clough-Brengle Co 
Daven Co 
De Jur-Amsco Corp. 
Electrical Research Prod. 
Electronic Design Corp. 
General Elec. Co. 
General Radio Co. 
Precision Apparatus Corp 
Radio City Products Co. 
Shallcross Mfg. Co. 
Sound Apparatus Co. 
Triplett Electrical Inst. 
Waugh Laboratories 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
SOUNDING LEADS 
Ballauf Mfg. Co. 
Bliss & Co. 
Kenyon Instrument 
Kuner Co., Mar 
Moeller Instrument Co. 
Negus. T. 8 & J Dz. 
SOUNDING MACHINE 
Ballauf Mfg. Co 
Bendix Marine Products 
Kenyon Instrument Co 
Kuner Co., Max 

Moeller Instrument Co. 

Negus, T. S & J. D. 

Submarine Signal Co. 

SOUNDING TUBES 

Ballauf Mfg. Co. 

Kimble Glass Co. 

Moeller Instrument Co. 

Negus. T. 8S & J D. 

SPECIFIC GRAVITY In- 
dicators & Recorders 

American Meter Co. 

Bailey Meter Co. 

Builders-Providence 

Eimer & Amend 

Fischer & Porter 

Foxboro Co 
Refinery Supply Co 
G.M Mfg. Co 
Moeller Inst. Co. 

Ruehfel Co. 

Schultheis Corp 

Scientific Inst. Co 

Tagliabue Mfq. Co. 

Taylor Inst. Cos. 

Trerice Co. 

SPECTRA DEMONSTRA- 
TORS 


Co 





Baird Associates 
Central Scientific Co. 
Eastern Science Co. 
Fuess, Inc 
Gaertner Scientific Corp. 
SPECTRAL TUBES CON- 
AINING RARE 
GASES (See Spectrum 
Tubes) 
SPECTROGRAPHS 
Akatos. Inc 
Baird Associates 
Bausch & Lomb Optical 
Bryden Co 
Gaertner Scientific Corp. 
Spencer Lens Co. 
Zeiss, Inc., Carl 














Standards... 





For use as reference standards of highest precision, or as 


working standards in routine potentiometer and bridge meas- 


urements, there is acomplete L&N line of a-c and d-c resistors 


MEASURING INSTRUMENTS 





SPECTROGRAPHS, 
fraction Grating 
Applied Research Labs 
Baird Associates 
SPECTROGRAPHS, Oscil- 


Dif- SPECTROMETERS 
Akatos, Inc. 
American Askania Corp 
Bausch & Lomb Optical 
Fuess, Inc. 


ony Apr Gaertner Scientific 
_dayllbgp ngs BADD Jarrell-Ash Co. 
SPECTROGRAPHS, Spencer Lens Co. 
Vacuum 
Central Scientific Co 
Dietert Co. SPECTROMETER, _ Infra- 
Fecker, J. W. Red 
Fuess. Inc Gaertner Scientific Corp. 


Jarrell-Ash Co. 
SPECTROGRAPHS, X-ray 
Central Scientific Co. 

Fuess, Inc. 

Gaertner Scientific 
General Electric X-Ray 
Hayes Scientific App. 
Jarrell-Ash Co. 
Kelley-Koett Mfg. 


Speed - - - 
DIRECT READING 
INDICATORS 


Centrifugal Type 


SPECTROMETERS, X-RAY 
(See Spectographs, X- 
Ray) 


SPECTRO-PHOTOMET- 
ERS (See Photometers, 
Spectro) 





Portable and Stationary 
Indicating Speed and Total Run. 
Flexible Shaft, Belt, or Electric 


Drives for Remote Indicating. 


e 
Types Available for Every Industry 


Locomotives, Steam, Gas, 
and Electric. Baking Time for Ovens, 
Etc. 
Centrifuges, Textile Machinery 


Dryers, 


Marine, Fire Apparatus 
Automotive, General Machinery 
Us 


Submit Your Problems to 


JONES = 
MOTROLA SALES CO. 
438 Fairfield Ave., Stamford, Conn. 














TELEMETERS . 


SPECTROSCOPES 
Akatos, Inc 
American Askania Corp 


Bausch & Lomb Opt. 
Fuess, Inc 

Gaertner Scientific Corp 
Laboratory Specialties 
Leitz, Inc 

Spencer Lens Co. 


SPECTROSCOPE, 
Gaertner 


Quartz 
Scientific Corp. 


SPECTROSCOPES, Stellar 
Am. Telescope Labs 
Central Scientific Co 
Fastern Science Co 
Fecker, J. W. 

Mico Instrument Co 
Perkins-Elmer Corp. 
Zeiss, Inc., Carl 


SPECTRUM TUBES 
Central Scientific Co 
Fuess, Inc. 

Gaertner Scientific Corp 
General Physical Lab 
Jarrell-Ash Co. 


SPEED, Indicators 
Amthor Testing Inst. 
Bailey Meter Co. 
Biddie Co., Jas. G. 
Boulin Instrument Corp 
Brown Inst. Co. 
Commercial Engg. Labs. 
Cramer & Co., Inc. 
Electric Speed Ind. Co 
Elec. Tachometer Corp. 
Elgin National Watch 
Esterline-Angus Co. 
Foxboro Co. 

Gaertner Scientific Corp 
General Elec. Co. 
Hasler-Tel Co 
Hathaway Inst. Co 
Hickok Elec. Inst. Co. 
Jaeger Watch Co 

Jones-Motrola 
Leeds & Northrup Co. 
Martin Decker Corp. 
McDonnell Odometer Co 
Moisture Register Co 
Pioneer Instrument 
Precision Therm. 
Roller-Smith Co. 

Scherr Co., Inc. 

Sound Apparatus Co 
Starrett Co 
Sticht & Co. 

Valve Pilot Corp 


Co. 


(Locomotive 
Veeder-Root, Inc. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
Zernickow Co., O. 

SPEED, Recorders (See 

Speed indicators) 

SPEED, Regulators (See 

Controllers, Automatic, 

Tachometric) 

SPEED SYNCHRONIZING 

INDICATORS 
Electric Speed Ind. Co. 


SPEEDOMETERS 
Boulin Instrument Corp 
Central Scientific Co 
Corbin Screw Corp 
Cramer & Co., Ine. 
Electric Aut 
Elec. vounemeter 
Generai Elec. Co. 
Jones-Motrola 
Knopf, Paul 
Stewart-Warner Cory 
Westinghouse Elec. & Mfg 


Corp 


SPECTROGRAPHS to SURVEYING INSTRUMENTS 


RESISTORS 
INDUCTORS 


AUTOMATIC CONTROLS 





SPHEROMETERS 
American Askania Corp 
Central Scientific Co 
Ferner Co 
Fish-Schurman Co. 
Fuess, Inc 
Gaertner Scientifie Corp 
Merkle Korff Gear 


Ruska & Co 

Sels' Co., Inc 

Welch Scientific Co 
SPHYGMOMANOMETERS 


Cambridge Inst. Co 
Central Scientific Co. 
Hellige, Inc 
Precision Thermometer 
Taylor Inst. Cos. 
SQUARES. Combination & 
Machinists’ 
Brown & Sharpe 
Lufkin Rule Co. 
Mico Instrument 
Starrett Co 
Union Tool Co. 
Warren-Knight Co 
STANDARD CELLS 
Cells, Standard) 
STANDARDS. Capacitance 
Cambridge Inst. Co. 
General Radio Co. 
Industrial Instruments 
Leeds & Northrup Co. 
Rubicon Co. 
Solar Mfg. Corp 
STANDARDS, Color 
Fish-Schurman Co. 
Hellige, Inc 
Munsell Color Co 
Tagliabue Mfg. Co. 
STANDARDS E.mf. 
Cambridge Inst. Co. 
Leeds & Northrup Co. 
Rubicon Co. 
STANDARDS, Frequency 
Andrew, Victor J. 
Ferris Inst. Corp. 
General Radio Co. 
RCA Manufacturing 
Warren Telechron Co 
STANDARDS, Inductance 
Cambridge Inst. Co. 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Co. 
STANDARDS, Length 
Gaertner Scientific Corp 
Gurley, W. & L. E 
Van Keuren Co. 
STANDARDS, Mass 
Gurley, W. & L. E 
Seederer-Kohlbusch, Inc 
STANDARDS, Potential 
Leeds & Northrup Co. 
Rubicon Co. 
STANDARDS, Pressure 
Green. Henry J 
Precision Therm. 
STANDARDS, Resistance 
Beck Bros 
Cambridge Inst. Co. 
General Radio Co. 
International Resistance 
Leeds & Northrup Co 
Rubicon Co. 
Shallcross 
Sticht & Co. 
Ward Leonard Elec. Co. 
STANDARDS, Sound Level 
General Radio Co. 
STANDARDS, Temperature 
Green, Henry J. 
Leeds & Northrup Co. 
Moeller Instrument Co. 
Precision Therm. 
Tagliabue Mfg. Co. 


Co 


(See 


Mfg. Co. 


CAPACITORS 
STANDARD CELLS 


and resistance boxes, inductors and inductometers, air and 
mica Capacitors, and standard cells. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


HEAT-TREATING FURNACES 


STANDARDS, Time 
Gaertner Scientific 
General Radio Co 
pa Elec. Time Co 
Warren Telechron Co 

STANDARDS, Volume 
Gurley. W. & L. E 

STARTERS, MOTOR 
Allen-Bradley 
Cutler-Hammer, Inc 
Eclipse Aviation 
General Elec. Co 
Monitor-Controlle 
Penn Electric Sw 
Schaefer Bros. Co 
Ward Leonard Elec. Co. 

STATION CONTROL 
EQUIPMENT 

American Meter Co. 
Arca Regulators, Ine 
Elec. Indicator Corp 
General Elec. Co. 

RCA Manufacturing 

STEAM METERS (See 
Flow Meters, Steam) 

STEEL TAPES (See Tapes 
Steel) 

STELLAR SPECTRO- 
SCOPES (See Spectro- 
scopes, Stellar) 

STEREOSCOPES, X-Ray 
Abrams Instrument 
Bausch & Lomb Optical 
Kelley-Koett Mfg. Co 
Westinghouse X-Ray Co 

STETHOSCOPES, ENGI- 
NEERS 


Co. 


Corp 


r Co 
ch Co 


Brush Development 
Test-A-Tone Co. 
STIFFNESS TESTERS, 

PAPER (See Tester, 
Stiffness, Paper) 
STILLS, AUTOMATIC 

WATER 


Barnstead Still & Steril 
Central Scientifie (C 
Fish-Schurman Co. 
Specialty Glass Co 
Stokes Machine Co. 
Weber Bros. Metal Works 
STIRRERS. LABORA- 
TORY, Variable Speed 
Eastern Engg. Co 
STOP WATCHES 
Watches, Stop) 
STRAIGHT EDGES 
Brown & Sharpe 
Dietzen Co. 
Ford Motor Co 
Keuffel & Esser Co 
George Scherr Co 
Soltmann, Inc. 
Speidel & Co 
Warren- Enlight Co 
Weber C F 
White Co Inc 
STRAIGHTENING VANES 
Robinson Orifice Fitting 
STRAIN GAGES (See 
Gages, Strain) 
STRAIN TESTERS, 
GLASS (See Testers, 
Strain (Glass) 
STRAIN-TIME RECORD. 
ERS 


(See 


Baldwin-Southwark Corp 
Keuffel & Esser Co 
Cambridge Inst. Co 
STREAM GAGING IN- 
STRUMENTS 
Gurley. W. & L. E 
Keuffel & Esser ¢ 


Morey & Jones, Ltd 







STRESS waar nara 
Ames Co.. B 
Baldwin-Southwark Corp 
Cambridge Inst. Co 
Martin Ie r Cory 
Riehle Div 

STRESS-STRAIN, Indica- 

tors 
Ames Co.. B Cc. 
Baldwin-Southwark Corr 


STRESS-STRAIN, Record- 
ors 


Baldwin-Southwark Corp 
Cambridge Inst. Co 
Olsen Testing Machine 
Riehle Div 
STROBOSCOPES 
Boulin Inst. Corp. 
Commercial Engg. 
L. A. B. Corp 
Pioneer Instrument 
Welch Mfg. Co 
Westinghouse Elec 
Zeiss, Inc., Carl 
SULPHUR BOMBS 
Bombs, Sulphur) 
SULPHUR DIOXIDE, In- 


Labs. 


& Mig 


(See 


dicators (See Gas An- 
alyzers, Sulphur Diox- 
ide) Recorders (See 
Gas Analyzers, Sulphur 
Dioxide) 

SUNSHINE, Indicators & 
Recorders 


Cambridge Inst. Co. 
Esterline-Angus Co 
Friez & Sons 
Fuese, Inc 
G. M. Mfg. Co., 
Leeds & Northrup 
Taylor tnst. Cos. 
White Co. Inc 
SUPERVISORY CONTROL 
EQUIPMENT 
American Automatic Elec 
Autocall Co 
Bristol Co 
Control Corp 
Cramer & Co.. 
General Elec. Co 
Guardian Elec. Mfg. Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co 
SURFACE FINISH 
TESTERS 
Brush Development Co 
Physicists Research 
SURFACE GAGES 
Gages, Surface) 
PLATES, 


Inc 


Ine. 


(See 


Bausch. & Lom Optical 
Clark & Sons 
Fecker, J. W 
Fish-Schurman Co 
Ruska & 
Zeiss. Inc.. Carl 
SURGE CREST AMME- 
TERS (Ammeters, 
Sur@e-Crest) 
SURGE, Indicators & Re- 
corders 
Elec. Indicator Corp 
General Elec. Co 
Esterline-Angus Co 


INSTRU- 


SURVEYING 
MENTS 














ROTARY SELECTOR SWITCHES 


Standard With ‘‘Off’’ Position and 2 to 40 Poinis 


Lewis switches for 


extremely 
studs are 


rugged and have 
heavily silver 


(Write for Bulletin 1-1) 


action of the blades. 


THE LEWIS ENGINEERING CO., Naugatuck, Connecticut 


thermocouple and resistance thermometer circuits are 
exceptionally 
plated and are self-cleaning due 


low 


resistance. 


All 
to 


blades 
the 


and 
wiping 








For addresses, 





see pages 82-9] 








SURVEYING INSTRI 


SURVEYING INSTRU 


MENTS « 
Goldak ( 
Guriey. W. & L. E 
Kenyon Instrument ¢ 
Kern (¢ 
Keuffel & Esser C 
Kolesch & Company 


Le i, Volpel & (¢ 
Pittsburgh Inst. & Mach 
Post C Frederick 
Speedometer Electric ( 


Speidel & Ce 


“ ( I 
Zeis I ( 
SURVEYING INSTRU 
MENT 


S, Aneroids 
Ar Pp n Systerr 


SURVEYING INSTRU 
MENTS, Underground 
for wells or bore holes 


H. Cole ¢ 
Driftmeter Ir 
Engineering Lat In 


Geophysical inst. Co 
Halliburton Oj] Wel! 
Heiland Research 
Ruska & ( 


Sperry-Sun Well Survey 
Warren-Knight ¢ 
David White ¢ In 
SURVEYOR'S CHAINS 
See Surveying Iinstru- 


ments 


SWITCHES, Air-operated 
Johnson Service Co 
Shalicross Mfg. Co 
Tagliabue Mfg. Co 


SWITCHES 
Transfer 


Automatic 





MENTS to TACHOMETERS 


SWITCHES, Instrument 
Autocall C 
Furnas Flectric Co 
General Elec. Co. 
J-B-L Inst. Co. 
Kellogg Switchboard 
Mallory & Co. 
Micro Switch Corp 
Roller-Smith Co. 
Rubicon Co 
Sensitive Research Inst 
Shalicross Mfg. 
Thwing-Albert Instrument 
Tripictt Elec. Inst. Co 
United States Inst. Corp 
\\ nghouse Elec. & Mfg 
Weston Elec. Inst. Corp 


SWITCHES, Magnetic 
Allen-Bradley Co 
Arrow-Hart & Hegemar 
Autocall Co 
Automatic Switch Co 
Cutler-Hammer, Inc. 
General Elec. Co. 
Guardian Elec. Mfg. Co 
Hart Mfg. Co 
Industrial Engr. Corp 
Monitor Controller Co 
Penn Electric Switch 
Perfex Corp 
Struthers-Dunn 
Ward Leonard Elec. Co 
Zenith Electric Co 


SWITCHES, Mercury 
Arrow-Hart & Hegeman 
Continental Elec. Co 


Elec. Switch Corp 
Frederick, George 
General Elec. Co 

Gen Elec. Lamp Dept 
Hart Mfg. Co 
Minneapolis-Honeywell 


SWITCHES. Pyrometer 
Brown Inst. Co 
J-B-T Insts. Inc. 
Lewis Engg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Inst. Co 
Weston Elec. Inst. Corp 


SWITCHES, Relay 
Allen-Bradley ¢ 
Andrew, Victor J 
Amer Automatic ] 
Arrow-Hart & Hegeman 
Autocall C 
Automatic Switch Co 





Betts & Betts 
Cutler-Hammer, In 
Eclipse iti 


Dy pse AV n 
Edison Electrical Controls 


General Elec. Co 
Hart M ‘ 

Mor Cont ler ( 
Ward Leonard Elec. Co 
Zenitt trie ( 























J-B-L INSTRUMENT CO. 


Manufacturers of 


ROTARY SWITCHES 


for 


INSTRUMENT, ELECTRICAL AND 
INDUSTRIAL APPLICATIONS 





Low and positive contact resistance, in- 
dexing mechanism, multi-deck, multi- 
shorting, non-shorting, rugged 
and dependable 


Submit Your Switch Problem 


A letter describing your switch problem 
will bring specifications and quotation 
promptly. 


contact, 


Write for Bulletin 


J-B-L INSTRUMENT CO. 


P. 0. BOX 135, DARBY, PA. 








BOULIN 
INSTRUMENTS 


© Chronometric Hand 
Tachometers 


© Portable Stroboscopic 
Tachometers 


© Portable and Stationary 
Centrifugal Tachom- 
eters 


© Filament, yarn and wire 
Tensiometers 


BOULIN 
Instrument Corporation 


65 Madison Avenue 
New York, N. Y. 











ELECTRICAL 
TACHOMETERS 





Quickly installed simply by wiring in- 
dicator to magneto. No flexible shaft- 
ing employed. Indicators can be cali- 
brated in RPM or other units. Several 
indicators can be connected to one 
magneto and mounted wherever de- 
sired. Widely used on pumping and 
conveyor systems, ovens, kilns, etc. 
Bulletin available. Weston Electrical 
Instrument Corporation, 591 Freling- 
huysen Ave., Newark, New Jersey. 


ESTON 


Mstrumen§ls 


For addresses, see pages 82-91 


SWITCHES, Relay (Cont'd 
Friez & Sons 
General Controls Co. 
General Elec. Co. 
Guardian Elec. Mfg. Co 
Hart Mfg. Co. 
Industrial Engr. Corp 
Kellogg Switchboard 
Mallory & Co. 
Monitor Controller Co. 
Penn Electric Switch 
Perfex Corp 
Struthers-Dunn 
Ward Leonard Elec. Co. 
Zenith Electric Co 
SWITCHES, Rotary 
Amer. Automatic Elec 
Arrow-Hart & Hegeman 
Autocall Co 
Barber -Coleman 
Daven Co. 
Furnas Electric Co 
General Elec. Co. 
Guardian Elec. Mfg. Co 
Hart Mfg. Co 
Lewis Enga. Co. 
Mallory & Co 
Ohmite Mfg. Co. 
Roller-Smith Co. 
Rubicon Co. 
Sensitive Research Inst 
Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Inst. Co. 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp. 
SWITCHES, Snap 
Arrow-Hart & Hegeman 
Cutler-Hammer, Inc 
General Elec. Co. 
Hart Mfg Co 
Mallory & Co. 
McDonnell & Miller 
Micro Switch Corp 
Minneapolis-Honeywell 
Perfex Corp 
Ward Leonard Elec. Co. 
SWITCHES, Thermostatic 
Advance Electric Co, 
Allen-Bradley Co 
Betts & Betts 
Burling Instrument Co. 
Cook Electric Co 
Dunn, Inc., Struthers 
Edison Electrical Controls 
Friez & Sons 
Gleason-Avery, Inc 
Guardian Electric 






SWITCHES, Time 
American Timer Corp. 
Anderson, A. & J. M 
Autocall Co. 

Automatic Elec. Mfg 
sSacon Electric Timer 
Betts & Betts 

Cramer & Co., Inc. 
Eagle Signal Corp 
Edison Electrical Controls 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Industrial Engr. Corp 
Industrial Timer 

Landis & Gyr, tne. 
Mallory & Co. 
Minneapclis-Honeywell 
Paragon Electric Co 
Penn Electric Switch 
Perfex Corp 

Rhodes, Inc., M. H. 
Sangamo Electric Co 
Seely Instrument Co 
States Co 

Thomas Clock Co., Seth 
Thompson Clock Co. 
Wadsworth Elec. Mfg. Co 
Walser Automatic Timer 
Ward Leonard Elec. Co. 
Zenith Electric Co. 


SYNCHRONIZATION 
FORKS, Electrical (See 
Forks, Synchronization) 


SYNCHRONOUS MOTORS 
(See Motors, Synchron- 
ous) 


SYNCHROSCOPES 
Eclipse Aviation 
Electric Controller 
General Etec. Co. 
Hickok Elec. Inst. Co. 
Kolisman tnst. Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


TACHOGRAPHS 
Amthor Testing Inst. 
Biddle Co.. Jas. G. 
Coats Mach. Tool Co 
Cramer & Co., Inc. 
Ohmer Register Co 
Zeiss. Inc., Carl 
Zernickow Co., O 


TACHOMETER TESTERS 
(See Testers, Tachom- 








eter) 
Hart Manufacturing Co 
Minneapolis- Honeywell TACHOMETERS,  Centri- 
Penn Electric Switch Co fugal 
Perfex Corp Amthor Testing Inst. Co. 
Shalicross Mfg. Co. Barbour Stockwell Co. 
Spencer Thermostat Co Biddie Co., Jas. G. 
Tagliabue Mfg. Co., C. J. Boulin Instrument Corp. 
Ulanet Co., George Coats Mach. Tool Co 
Ward Leonard Electric Co Cont'd 





» «, TACHOMETER 
NS . PATENTED ey 





44 co cameras, 


RELIANCE 


TACHOMETERS 


EVOLUTIONS PER MINUTE—Yards 
R' per minute or Newspapers per kour 
wherever Rotative Engine speed 
must be a known factor er speed of pro- 
duction measured in units—the Reliance 
Tachometer will efficiently meet most re- 
quirements. 
For over twenty-five years the Reliance 
Tachometer has proved its remarkable 
Accuracy and Dependability on every 
type of machine from Newspaper and 
Cloth Printing Presses to the varied ma- 
chines of the Textile Industry. Reliance 
also is the preferred instrument through- 
out the marine and stationary engine 
world for indicating engine R.P.M. 
Various types of Reliance Tachometers 
are generally available to meet particular 
requirements or special types can be fur- 
nished on order. Whatever your problems, 
Reliance Engineers are always available 
to help you solve them. Write for catalog. 


BARBOUR STOCKWELL COMPANY 
CAMBRIDGE, MASSACHUSETTS 




















TACHOMETERS, Centrifu- 


gal (Cont'd) 
Corbin Screw Corp 
Durant Mfg. Co. 
Elec. Tachometer Corp. 
Foxboro Co. 
Hays Corp. 
Jones Motrola Sales 
Knopf, Paul 
Kolisman Inst. Co. 
Manning, Maxwell & Moore 
Pioneer Instrument Co 
Scherr Co., Inc. 
Stewart-Warner Corp. 
Sticht & Co. 
Veeder- Root. Inc. 
Viking Instrument Co 
Zernickow Co., 


TACHOMETERS, Chro- 
nometric 
Amthor Testing Inst. 
Biddie Co., Jas. 


Boulin Instrument Corp. 
Coats Mach. Tool Co. 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
Elgin Nat'l Watch Co. 
Hasler-Tel Co. 

Jaeger Watch Co. 
Pierce Watch Co. 
Scherr Co.. Ino 
Standard Elec. Time 
Sticht & Co. 
Stover-Lang Co. 
Zeraickow Co., O. 


TACHOMETERS, Cross- 
pendulum 
Amthor Testing Inst. 
Biddle Co., Jas. G. 
Coats Mach. Tool Co. 
Sticht & Co. 
Zernickow Co., O. 


TACHOMETERS, Electric 


Bristol Co. 

Brown Inst. Co. 
Electric Speed Ind. Co 
Elec. Tachometer Corp. 
Esterline-Angus Co. 


Foxboro Co. 

General Elec. Co. 
Hathaway Inst. C¢ 
Hickek Elec. Inst. Co. 
Hy-Ef Electrical Prods. 
Jaege Watch Co 
J-B-T Instruments 
Jones Motrola Sales 
Kolisman Inst. Co. 
Lantz-Phelps Corp 
Decker Corp 


ster Co 





Scherr Co., Inc 
Sticht Co., 
Weating & 
Weston Elec. ay "ben 
Winslow { 

Zip Abrasive Co 
TACHOMETERS, 
magnetic 

Cummings Mach 
Elect Auto-Lit 
Jaeger Watch C 
Kollsman Inst 
sg n nst 
Pic r Inst nent 
Standa: d Elec Time Co. 
-Warner Corr 
kow Co., O 


Fly-ball 
G. 


Electro- 


Work 


Co. 


rument ( 








Sern 

TACHOMETERS, 
Biddle Co.. Jas 
Coats Mac Tool ¢ 
Elec Someta Corp 
Jones Motrola Sales 
Sticht & Co 
Viking Instrument Co 

TACHOMETERS, Portable 
Amthor Testing Inst. Co 
Associated Research 


Biddle Co., Jas. G. 
Boulin Instrument Corp 
Corbin Screw Corp 
Elec. Tachometer Corp 
Foxboro Co 
Hasler-Tel ¢ 
Jones Motrola Sales 
Manning, Maxwell & M 
Martindale Electric Co 
Rieker Instrument Co. 
Sticht & Co 
Vikine Instrument Co 
Zernikow Co 
TACHOMETERS, Speed 


Limit Control 
Barbour Stockwell Co. 
TACHOMETERS, Strobo- 
scopic 
Boulin Instrument Corp 
Coats Mach. Tool 


. Corp. 
Stewart-Warner Corp 
TACHOMETERS. Tilting- 
rin 
Amthor Testing Inst. Co. 
Coats Mach. Tool Co 
Zernikow Co 
TACHOMETERS, Vibrating 
Reed 


Biddle Co., Jas. G. 


TACHOSCOPES 
Amthor Testing Inst. Co. 
G 


Biddle Co., Jas. 
Scherr Co., Inc. 
Sticht & Co. 


Zernickow Co.. O 


TAFFRAIL LOGS; SHIP 
Bliss & Co 
TANGENT METERS (See 
Meters, Tangent) 
TAPE STRETCHER AP- 
PARATUS 
Ballauf Mfg. Co. 
TAPES, Oil Gauger’s 
Keuffel & Esser Co 
TAPES, Steel 
Dietzen Co. 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Soltmann, Inc 
Speidel & Co 
Starrett Co. 


United States Blue Print 
Warren-Knight Co. 
Weber Co. 
White Co. Inc 
TAPES, Surveyor’s (See 
Surveying Instruments) 


TAX! METERS 
Knopf, Paul 
Ohmer Register Co. 
Pittsburgh Taximeter Co 


TELEMETERING SYS- 
T 


EMS (See Remote 
Metering) 
TELEMETERS (Surveying 


& Military—Optical) 
Kern Co. 
Kolimorgen Optical Co 
Keuffel & Esser Co. 
Pierce Watch Co. 


TELESCOPES, Alignment 


Am. Telescope Labs. 
Fecker, J. W 

Gen. Engg. & Model 
Keuffel & Esser Co 
Kolimorgen Ontical Co 


Perkin-Elmer Corp. 
Ruska & ¢ 

Scherr Co Inc. 
Unertl, John 
White Co. Inc 


TELESCOPES, 
ical 

Am Telescope Labs 

Bausch & Lomb Opt. 
Clark & Sons 


Astronom- 


Eastern Science Co. 
Fecker, J. W. 
Gaertner Scientific Corp 


Kern C 
,) Instrument Co 
Perkin. — Corp. 
Tinsley 
Unert " x Jhn 

Zeiss, Inc Carl 


TELESCOPES, ——— 
Am. Tel e L 
Clark & 
Fecker, 
Gaertner 
oe m Co 





sons 
3... WE. 
Scientific Corp 


en Optical Cc 
Perkin Elmer Corp. 





TELESCOPES, Bore & In- 


ternal Surface, Inspec- 

tion 
— Cystoscope 

r scope Labs 

og a 
Gaertner Scientific 
Gen. Engg. & Model W 
Kollr Ontical Co 


Lenox Inst. Co 

rerme- mae Corp. 
In 

Unertl, 7 hn 

Zeiss, In Carl 


TELESCOPES, Laboratory 


Gaertner Scientific Corp 

Ruska & ( 
TELESCOPES, Reflecting 

Am. Telescoy zabs 

Cl iTK «& sons 

Fecker, J. W 


Fish-Schurman Co. 


Perkin-Elmer Corp. 

Tinsley Labs 

A ae John 

Warner & Swasey Co. 

Zeiss, Inc Carl 
bang thon Refracting 

Labs 

coal & Lomb Opt. 

(lark « Ss ns 

Fecker, J. W. 

Fish-Schurman Co. 

Kern Ce 

K fte Esser Co 


—— Elmer Corp. 


Lz 
Ji 
“% “Swasey Co 
k ae 





ve eeeeres. Zenith | 
merican <Askenia 
. Te slescope 
Clark & Sons 
Fecker, J. W. 
Gaertner Scientific Corp 
Kern € 
Perkin. Elmer Corp. 
Unertl, John 
Zeiss, Inc Cc 





TENSIOMETERS 
Boulin Instrument 
Central Scientific Co 
Geophysical Inst. Co. 
Olsen Testing 
Suter. Alfred 
Thwing- Albert 
Toledo Scale €c 

TENSION INDICATORS 
Martin Decker Corn 
Pacific Scientific Co. 
Seederer-Kohlbusch, Inc 


TENSION INDICATORS, 


Textile 

Boulin Instrument Corp 
TEST BLOCKS 

Detroit Testing Mach. Co 

Eitzen Co 

Ford Motor Co. 

Meter Devices Co 

Steel City Testing Lab 

Van Keuren Co. 


TEST INDICATOR 
Deming Indicator ¢ 
Reich Mfg. ¢ 


TEST WEIGHTS 
Weights, Test) 
TEST WELLS 
Palmer Co 
Tagliabue Mfg. Co. 
TESTERS, Tachometer 
Rieker Inst. Co 
TESTERS & TESTING 
MACHINES (See also 
object of measurement 
and control) 


TESTERS & TESTING 
MACHINES. Abrasion 

American M. A. N. Corp. 
Amthor Testing Inst. Co. 
Atlas Elec. Devices Co. 
Fidelity Mach. Co 
Morehouse Machine Co 
Olsen Testing Machine 
Riehle Div. 
Saxl Jnst Co 
Scott Cc . He _ fo 


(See 


ring Co 





ment Co 
Machines Inc 
Engineering Co. 
Henry 


Welch 
Zuhr. In 


TESTERS & TESTING 


MACHINES, 
— 

Gurl W. &LE 

TESTERS & TESTING 
MACHINES. Air Speed 
Indicator (See Aijr- 
speed Indicator Testers) 

TESTERS & TESTING 
MACHINES, Alternat- 
ing Stress 

American M. A. N. Corp 

Brush Development Co 


Absorp- 





Krouse Fatigue Mac 
Olsen Testing Mac 
Riehle OW. 

Suter, Alfred 


TESTERS & TESTING 
MACHINES. Altimeter 
(See Altimeter Testers) 

TESTERS & TESTING 
pot neha ae 


Ide ( ator Dre 
TESTERS & TESTING 
MACHINES, Asphalt 
American Inst. Co 


Atlas Electric Devices 
a Corp. 
raun Cort 
| ‘en tral s n | Be) 
Chatillon & com 
Exact Weight Scale 
Fish-Schurman Co. 
Fisher Scientific C 
Humboldt Mfe. ¢ 
Philadelphia Thermometer 
Precision Scientific Co 
Riehle Div. 
Tagliabue Mfg. Co. 
Victor Equipment ¢ 
Western Machinery Co 
TESTERS & TESTING 
MACHINES. Axle 
Sperry Products, Inc. 
TESTERS & TESTING 
MACHINES, Baill Bear- 
ing (See Testers, Bear- 
ing) 
TESTERS & TESTING 
MACHINES, Battery 
Burton-Rogers C< 
Clough-Brengle ¢ 
Hickok — Inst. Co. 





of pal -rods 
tis & Mfg 
Precision Therm. 
D v 
nstrument C 
Weston Elec Inst. Corp 


TESTERS & TESTING 
MACHINES. Beating 
Brabender Corp 


Williams Apparatus ( 


TESTERS & TESTING 

MACHINES. Bearing 

American M.A.N. Corp 

Olsen Testing Machine 

RCA Manufacturing Co. 
ed 


Suter, Alfre 


For 


addresses, 


TACHOMETERS to 


TESTERS 


Snshar Wan of hard-to-get-at places 


now made certain and accurate with the help of 


WAPPLER 


INDUSTRIAL TELESCOPES 


White for 


our Dachlel: 


“Precision Instruments for 


the Exacting Inspection of 
Internal Surfaces.” 


For prompt action and our recom- 


mendations, 


include drawing of 


part to be inspected, or preferably 


the part itself 


Industrial Division 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


TESTERS & TESTING 
MACHINES. Bending 
American M. A. N. Corg 
) Patterson Eng 
yes S f 4 
instrument Specialties 
yisen Testing Machine 
Morehouse Ma 
Riehle Div 
uc thy 
Testing if es. Inc 
TESTERS & TESTING 
MACHINES, Brake 
American Inst. Co. 
‘ Br ( 
Gomantedel Engg Labs 
Cramer & Co., Inc 


TESTERS & TESTING 
MACHINES, Brinell 
Detroit Testing M 


Ferr rf 
King, Ar 
oO) res 
Pittsbur ah a st 
Riehle Div. 
Steel City Testing Lab 
— A fred 
Tes Mact Inc 
TESTERS & TESTING 
MACHINES,  Brittle- 
ness 
Baldwin-Southwark 
Riehle Div. 
Sax] Instr. Co 
TESTERS & TESTING 
MACHINES, Bursting 
Perkins & Son, Inc. 
Scott Co., Henry L 
‘ Alfred 
Testing Machines, Inc 
TESTERS & TESTING 
MACHINES, Cable 
Amthor Testing Inst. 
Atlas Electric Devices 
Boulin Instrument Corp. 
General Elec. Co. 
Leeds & Northrup Co. 
Martin Decker Corp 


Machine 
& Mach 
ines 


Olsen Testing Machine 
Riehle Div. 

Rubicon Co. 

Ss ‘o., Henry L 
Shalicross Mfg. Co 
Suter, Alfred 


TESTERS & TESTING 
MACHINES, Cement 
American inst. Co. 
Baldwin-Southwark Corp 
Burrell Tech. Supply 
Central Scientific Co 
Exact Weight Scale Co 
Federal Pneumatic Sys 
Cont'd 


see pages 82-9] 





TESTERS & TESTING 
MACHINES, Cement 


I 

H Ss 
I g 
Olsen Testing Machir 


Refinery Supply Co 
Riehle Div 
S T f Tr ‘ 
Sodemann 


Henry L 
Heat & Power 


Western Machinery ( 


TESTERS & TESTING 
MACHINES Chats 


Riehte Div 


TESTERS & TESTING 
eae ng Chlorine 


Everson is. Co 


Hellig 

Indus 1 I J 
Rascher & B 

T r & ¢ I 
Ww & T 


TESTERS & TESTING 
MACHINES, Coal (See 
Fuel below) 


TESTERS & TESTING 
MACHINES, Coil 
(Electric) 

Boonton Radio Corp. 
Clough-Brengle 
Idea 


Comm 





Industria] Insts, In 
Rubicon Co. 
TESTERS & TESTING 
MACHINES, Color 
Atlas Electric Devices Co 
Eimer & Amend 
Fisher Scientific Co 
Gaertner Scientific Corp 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Compres- 
sion 

American M.A.N. Corp 

Baldwin-Southwark Corr 
rson Engr. ( 

t Seale Co 


Olsen Test ng 
Forkins & Son, 


Machine 
Inc 


RCA Gancbesteries 
Riehie Div 

Scott Co., Henry L 

City Testing Lab 
Suter, Alfred 

Toledo Scale Co 


TESTERS & TESTING 
MACHINES. Concrete 
See Cement above 

TESTERS & TESTING 
MACHINES, Condense 





Aerovox Corp 
Industrial Insts. ! 
Rubicon Co 
Tri Electrical Inst 
We Elec. Inst. Core 
TESTERS & TESTIN 
MACHINES Creep 
Gae e Scientific Corp 
Ir strumer t Specialties Co 
Riehle Div 
TESTERS & TESTING 


MACHINES, Damping 
American M. A. N. Corp 
TESTERS & TESTING 

MACHINES, Deflection 
Instrument Specialties 


TESTERS & TESTING 


MACHINES Deflec 
tion, Light Wave 
Gaertner Scientific Corp 

Van Keuren Co 


TESTERS & TESTING 
MACHINES, Dew Point 
General Electric 
Refinery Supply Co 
Tagliabue Mfg. Co 


TESTERS & TESTING 


MACHINES, Dia. 
phragms 
Instrument Specialties 
TESTERS & TESTING 
MACHINES, Dielectric 
Properties 


American Transformer Co 
Associated Research, tnx 
Leeds & Northrup Co 
Miller Co. B. F 
Roller-Smith Co 
Tagliabue Mfg. Co 
TESTERS & TESTING 
MACHINES. Ductility 


Central Scientific Co 


Detroit Testing Mach 
Humboldt Mfg. 
Olsen Testing Machine 
Riehle Div. 

Sax! Inst. Cec 

Scott Co., Henry I 

Steel City Testing La 
Suter, Alfred 








TESTERS 


CAMBRIDGE , i 
nent—the Ewing Ext 


CAMBRIDGE INSTRUMENT CO., INC. 





TESTING 





fant use 





MACHINES 


can be used on either 


READ 0.00002’ .... with the 


in ARSENALS, STEEL MILLS, LOCOMOTIVE WORKS, 





e, dependable instru- testing machine 

d to continuously ob- netric units A 

ff a specimen under measuring the elastic 
applicable to large or nters two inches 


horizontal 


tical 
vertical or 


COMMERCIAL TESTING LABORATORIES, etc., etc. 


Can 


modified 


EWING EXTENSOMETER 


read 
nst 


be supplied to 
form of th 
hort 


compression ot 


apart 


AUTOMOBILE and AIRCRAFT ENGINE PLANTS, 


rument 








English or 
made for 


either 


blocks having cliy 


GOVERNMENT and 


3732 Grand Central Terminal, WN. Y. C. 
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TESTERS & TESTING 
MACHINES Electro- 
plating (See Electro- 
plating Solution Test- 
ing Apparatus) 

TESTERS & TESTING 

MACHINES, Emulsion 

& Demulsibility 

Eimer & Amend 

TESTERS & TESTING 
MACHINES. Expansion 

Brabender Corp. 


Scientific Co 


Exa Weight Scale ¢ 
Ferner Co 
Gaertner Scientific Corp 


TESTERS & TESTING 
MACHINES, Fatigue 


American M.A.WN. Corp 
Baldwin-Southwark Corp 
Ferner Co 

Hathaway Inst. Co 

Hays Scientific App 
Krouse Fatigue Mach 
Olsen Testing Machine 
Raytheon Mfg. Co 
Ruehfel Co 

Sax] Inst. Co 

Scott C Henry I 

Suter, Alfred 

Testing Machines, Inc 
Zuhr, Ir Henry 


TESTERS & TESTING 
MACHINES, Flash 
Point, Abel's 

Centra! Scientific Cc 
Ruehfel Co 

TESTERS & TESTING 
MACHINES, Flash 
Point, Abel-Pensky’s 
(See Abel's above) 

TESTERS & TESTING 
MACHINES, Flash 


Point, Cleveland Oper 
Cup 
American inst. Co 


Boekel & Cc 
Central 
Eimer & Amend 
Humboldt Mfg. Co 
Olsen Testing Machine 
Precision Scientific Cx 
Ruehfel Co 
Tagtiabue Mfg. Co 
TESTERS & TESTING 
MACHINES, Flash 


Scientific Co 





Point, Elliott Closed 
Cup 
Co. 
c Co 
c 
Precision Scientific Co 


Ruehfel Co 

Tagliabue Mfg. Co 

TESTERS & TESTING 
MACHINES, Flash 
Point, Pensky-Martens 
Boekel & ¢ 

Central Scientific Co 
Hur it Mfg. ( 


Pre m Scientifi\e ( 
Rvehfel Co 
Tagliabue Mfg. Co. 
TESTERS & TESTING 
MACHINES. Flash 
Point, Tag Closed 
I Ss ntif Cc 
Hun it Mfc. ¢ 
Precision Scientific Cc 
Ruehfel Co 
Tagliabue Mfg. Co 
TESTERS & TESTING 
MACHINES, Flatness 
Light Wave 
Baird Associates 
Fecker, J. W 
Fish-Schurman Co 
Gaertner Scientific Co 
Scherr ¢ Ir 
Van Keuren Co 
Zeiss, Ir { 
TESTERS & 
MACHINES 
Endurance (Paper) 
American inst. Co 
Amthor Testing Inst 


TESTING 
Folding 


Co 


Olsen Testing Machine 
Sax! Ir Ce 

Suter, Alfred 

Testing Machines, In 


Thwing-Albert inst. Co 
TESTERS & TESTING 


MACHINES, Freeness 
Nietert Co. 
Paprex Co 
Testing Machines, Inc 
Williams Apparatus Co 


TESTERS & TESTING 
MACHINES. Fuel 
Brabender Corp 


Burreli Technical Supply 
Central Scientific ¢ 
Emerson Apparatus ¢ 
Fish-Schurman Co 

Fisher Scientific C 

Parr Instrument ( 
Riehle Div 

Sargent & ¢ 


TESTERS & TESTING 
MACHINES, Gage (See 
Gage Testers) 


TESTERS & TESTING 
MACHINES, Gas 

American Meter Co. 
Burrell Technical Supply 
Central Scientific Co 
Connelly Iron Sponge 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co 
Friez & Sons 
Fuess, Inc 
Gow-Mac Instrument 
Heiland Research 
Refinery Supply Co 
Ruska & Co., Inc 
Sargent & Co 
Superior Meter Co 


TESTERS & TESTING 
MACHINES. Gear 
Morse Twist Drill 
Scherr Co., Inc 


TESTERS & TESTING 
MACHINES, Giue 
Central Scientific Co 
Eimer & Amend 
Fish-Schurman Co. 
Olsen Testing Machine 
Saxl Inst. Co 


TESTERS & TESTING 
MACHINES, Grain 
Central Scientific Co 
Exact Weight Scale 
Gump Co 
Moist-O-Meter, Inc 
Moisture Register Co 
Newark Scale Works 
Tagiiabue Mfg. Co 
Toledo Scale Co 
Troemner, Henry 


TESTERS & TESTING 


MACHINES, Grease 
(See Grease Testing 
Apparatus) 
TESTERS & TESTING 
MACHINES, Grinding 
Wheel 
Olsen Testing Machine 


TESTERS & TESTING 
MACHINES, Ground 


Resistance 
Biddie Co., Jas. G 
Geophysical Inst. Co 
Heiland Research 
Industrial Insts. In 


Shalicross Mfg 
Sticht & Co. 


TESTERS & TESTING 


MACHINES, Gummed 
ape 
Amthor Testing Inst. 


Scott ¢ 


Thwing-Albert Inst. Co. 


TESTERS & TESTING 
MACHINES, Hardness 
Barber -Colman Co 
Detroit Testing Mach 
Dietert Co 
Eit 


lenry 


en ( 
Ferner Co 

Fisher Scientific Co 
Gogan Machine 


Machine 
& Mach 


Olsen Testing 
Pittsburgh Inst 
Riehle Div 
Saxl Inst 
Shore Instrument 

Steel City Testing Lab 
Alfred 

Teleweld, Inc. 

Testing Machines 
Wilson Mech Inst 
Zeiss, Inc., Carl 


TESTERS & TESTING 
MACHINES, Hardness 


Co 


Suter 


Inc 
Ce 


of Grindable Materials 
Brabender Corp. 





TESTERS & TESTING 
MACHINES, Insulation 


Associated Research 


TESTERS & TESTING 
MACHINES, Hardness 
of Plastic Films 


Munsell Color Co Biddie Co., Jas. G. 
Sax] Inst. Clough-Brengle Co 
Steel City Testing Lab General Elec. Co. 
Taber Instrument Co General Radio Co. 


Ideal Commutator Dresser 
Industrial Insts. Inc. 
Leeds & Northrup Co. 


Testing Machines, Inc 


TESTERS & TESTING 


MACHINES, High Martindale Electric Co 
Pressure, for Hose Miller Co., Bertrand F 
Lines & hydraulic de- Rawson Electrical Inst. 
viees Rubicon Co. 

Hydraulic Controls Scott Co., Henry L 


Shalicross Mfg. Co. 

Sticht Co., Inc. 

United Transformer Corp. 
TESTERS & TESTING 


TESTERS & TESTING 
MACHINES, Hydro- 
gen-ton (See Hydrogen 


lon Determination In- MACHINES, Insulation 
struments) (Thickness) 
Comtor Co 
TESTERS & TESTING 
MACHINES, Impact General Elec. Co. 


Instrument Specialties Co 


Baldwin-Southwark Corp TESTERS & TESTING 


Cambridge Inst. Co. 


impact Register Co. MACHINES, Jelly 
i Brabender Corp. 

Olsen Testing Machine Chatilion & Sons 

Riehle Div. : 

Sax] Inst. Co a Co. 

Scott Co., Henry L Sax! Inst 0 


TESTERS & TESTING 


s c esti 4 
tee] City Testing Lab MACHINES, Knit 


t Mac es c 
ef my wl - Goods (See Textile be- 
Saxl Inst. Co low) 
Zubr, Inc., Henry TESTERS & TESTING 
MACHINES, Leather 
TESTERS & TESTING Amthor Testing tnst. Co 
MACHINES, Initial Central Scientific Co 
Tearing Olsen Testing Machine 
Scott Co., Henry L Perkins & Son 
Suter, Alfred Riehie Div. 
Testing Machines, Inc Saxl Inst. Co 
Thwing-Albert Inst. Co Scott Co., Henry L 





MOISTURE 
CONTENT 


of 


WwooD CELOTEX 
VENEERS ROOFING FELT 
PLYWOOD LEATHER 

PULP FABRICS 

PAPER WOOL TOPS 
CELLOPHANE CEREALS 
GLASSINE NUTS 

PLASTER SAND 

and many other materials can be 


determined instantly and accurately 
with one of our small, light, port- 


able, battery-operated gauges 


os ee S 
MOISTURE GAUGES 


Made and sold by 
Hart Moisture Gauges, Inc. 
126 Liberty St., New York 
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pages 


TESTERS & TESTING 
MACHINES, Magnetic 
Annis Co 
Associated Research 
Baird Associates 


Commercial Engg. Labs 
General Eleo Co. 
Magnetic Analysis Corp 


Pioneer Instrument 
Rawson Elec. Instr. Co 
Rubicon Co. 


TESTERS & TESTING 
MACHINES. Mait 
Brabender Corp. 
Rieker Instrument Co 


TESTERS & TESTING 
MACHINES, Mileage 
(See Meters, Mileage) 


TESTERS & TESTING 
MACHINES, Milk 


Central Scientific Co 
Eimer & Amend 
Munsell Color Co. Inc 
Rieker Inst. Co. 
Ruehfel Co. 

Ruth Glass Division 
Scientific Glass App 


Testrite Instrument Co 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Moisture 

Alpha-Lux Co 
American Inst. Co. 
American Moistening Co 
Brabender Corp. 
Cambridge Inst. Co 
Ceptral Scientific Co 
Delmhorst, Wm. J 
Dietert Co. 
Eimer & Amend 
Exact Weight Scale 
Fisher Scientific Co. 
Fuess, Inc 
Hart Moisture Gages 
Humboldt Mfg. Co 
Industrial Inst. Inc 
Moist-O- Meter, Inc. 
Moisture Register Co 
Precision Scientific Co 
Rascher & Betzold 
Refinery Supply Co. 
Saxl Inst. Co 
Scientific Glass App. 
Sci Inst. Co. (of Detroit 
Shalicross Mfg. Co. 
Sodeman Heat & Power 
Tagliabue Mfg. Co. 
Testing Machines, 
Thwing-Albert Inst. 
Toledo Scale Co 
Troemner. Henry 
Williams Apparatus Co 


Inc 
Co. 


TESTERS & TESTING 
MACHINES, Oil 

American Inst. Co. 
American M. A. N. Corp 
Brabender Corp. 

Central Scientific Co 
Eimer & Amend 
Fish-Schurman Co. 
Hellige, Inc 
Humboldt Mfg. Cc 
Mico Instrument C« 
Precision Scientific 
Rieker Inst. Co 
Ruehfel Co. 
Ruska & Co 
Ruth G 


Co 





Apt 


Scientific Co 


Inst 
Tagliabue Mfg. Co. 


Western Machinery C« 
TESTERS & TESTING 
MACHINES, Oxygen 
Burrell Technical Supply 

Eimer & Amend 
Sargent & Co 
Scientific Glass App 
Scientific Inst. Co 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Paint 
Akatos, Inc. 
Atlas Elec. Devices Co. 
Central Scientific Co 
Fish-Schurman Co 
Munsell] Color Co 
Ruehfel Co. 
Sax! Instr. Co 
Scott Co., Henry L 
Taber Instrament Co 
Van Keuren Co. 
Zuhr, Inc., Henry 


TESTERS & TESTING 
MACHINES, Paper 
American Inst. Co. 
Amthor Testing Inst. Cc 
Atias Elec. Devices 
Central Scientific Co 
Eimer & Amend 
Federal Prod. Corp. 
Ferner Co. 
Fuess, Inc. 
Gurley. W. & L. E. 
Instrument Specialties Co 
Olsen Testing Machine 
Perkins & Son 
Riehle Div. 
Saxl Inst. Co 
Scott Co., Henry L 
Speidel & Co 
Stee] City Testing 
Taber Instrument Co 
Toledo Scale Co 
Van Keuren Co. 
Williams Apparatus Co 
TESTERS & TESTING 
MACHINES, Paper 
Formation 
Fuess. Inc 
Paprex Co. 
Saxl Inst. Co 
Thwing-Albert Inst. Co 
Williams Apparatus Co 
TESTERS & TESTING 
MACHINES, Paraffin 
American Inst. Co. 
Perkins & Son 
Ruehfel Co. 
Tagliabue Mfg. Co. 
TESTERS & TESTING 
MACHINES, Penetra- 
tion (Paper) 
Saxl Inst. Co. 
Testing Machines, Inc 
Thwing-Albert Inst. Co 
Williams Apparatus Co 
TESTERS & TESTING 
MACHINES, Petroleum 
(See Oil above) 
TESTtRS & TESTING 
MACHINES, Pipe & 
Tube 
Baldwin-Southwark Cory 
Black & Decker 
Olsen Testing Machine 
TESTERS & TESTING 
MACHINES, Pistol 
varrel Optical 
Fuess, Inc. 
Kollmorgen Optical Co 
Lenox Inst. Co. 
Scherr Co., Ine. 
TESTERS & TESTING 
MACHINES, Pistor 
Ring 
TESTERS & TESTING 
MACHINES, Pitch 
American Inst. Co. 
Precision Scientific Co 
TESTERS & TESTING 
MACHINES, Plasticity 
American Inst. Co. 
Brabender Corp. 
Dietert Co 
Eimer & Amend 


Olsen Testing Machine 
Precision Scientific Co 
Sax! Inst. Co 

Scott Co., Henry L 
Steel City Testing 
Testing Machinery, Inc. 


TESTERS & TESTING 
MACHINES, Porosity 
Fvess, Inc 
Gurley, W. & L. E. 
Inc 


Ruska & Co., 
Saxl Inst. Co 
Testing Machines, Inc 


Williams Apparatus C¢ 
TESTERS & TESTINE 
MACHINES, Puip 

Brabender Corp. 
Perkins & Son 
Testing Machines, Inc 
Williams Apparatus Cc 
TESTERS & TESTING 
MACHINES, Radio Set 
Ferris Instrument Corp 
Hewlett-Packard 
Hickok Electrical Inst 
industrial Instruments 
Measurements Corp 
Million Radio & Television 
Monarch Manufacturing 
RCA Manufacturing 
Shalicross Mfg. Co. 
Supreme Instrument Corp 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg 
Weston Electrical Inst 














FERNER Metallurgical and 
Physical Testing Apparatus 


Mullen Testers 


Lee 









Portable Hardness Testing Equipment 


Instruments for Metallurgy Metallograhy 
and Physical Testing 


Microscopes Projectors 
Photo-Micrographic Apparatus 





Optical Instruments for Precision Measuring 
Inspection, etc. — Optical Flats — Lenses — Prisms 


Surveying Apparatus — Engineers’ Levels 
Geodetic Levels Theodolites 


| MODEL A 


There are occasions when the texture as Astrolabs — Base Line Equipment 
well as the excessive bursting strength of 


° ° ° Micromachine 
a material requires a machine of unusual 7m 


iar pee ill types of physical testing of metals She 
strength and rigidity. Model A Jumbo Tensile... Flexing . . . Hardne 
Mullen Tester meets these requirements 
100 per cent. Other modern instruments and machines J rT metal 


} ! ee tt ‘ ar 
lurgical, physical and general testing labora 


B. F. PERKINS & SON, INC. 
Engineers and Manufacturers sy H E R e A FE R N E R C O ° 


HOLYOKE, MASS. 131 STATE STREET, BOSTON, MASS. 































HARDNESS TESTER AMTHOR 


(Vickers Type) 


HARDNESS 
TESTING... 


TENSILE STRENGTH 


TESTERS 








— done WITH NO MENTAL 
A 

CORDAGE HAZARDS. The SCLERO- 
RUBBER SCOPE has done it for the 
nig past 35 years. 

WIRE 

FLAT MATERIALS 





In general use for 





specification pur- 


poses. Simple, 
PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 


sturdy. Compara- 





tively inexpensive. 





DIAMO-BRINELL CORDAGE SCALES e 
TESTING MACHINES FOR ALUMINUM FOIL SCALES 
COMPUTING SCALES 
PND APRS SREY WET ALS RUBBER precept Illustrated 
Ask for catalog on DEAD WEIGHT bulletins 
HAND AND POWER-OPERATED PRESSURE GAUGE TESTER free. 
BRINELL TESTERS TACHOMETERS 


INDICATING and RECORDING 


| MERCURY COLUMN GAUGES The Shore Inst ent 
PITTSBURGH AMTHOR fae 


j . Co., Inc. 
Instrument & Machine Co. | resting instRUMENT Co. INC. & Mig. Co., Inc 


1026 Reedsdale St. Pittsburgh, Pa. 40: Ven Staderen Ave. Srectiya, WN. Y. TES Ven pee Ave, Jomeice, W. Y. 























Please mention THE 1942 INSTRUMENTS INDEX when writing 6: 








TESTERS & TESTING 
MACHINES, Shearing 


TESTERS & TESTING 
MACHINES, Rails 


Associated Research 


RCA man ute acturit G 


Ut ipiett ‘Electrical | Inst 


Weston Electrical Inst 
MACHINES Road Ma 


TESTERS & TESTING 
MACHINES, Slowness 


instrument Specialties 


TESTERS & TESTING 
MACHINES, Springs 


instrament “Specialties Co 
Link Engineering & Mfg 


TESTERS & TESTING 


TESTERS & TESTING 
MACHINES, Scratch 


TESTERS & TESTING 


TESTERS & TESTING 





MACHINES, Stiffness MACHINES, Textile 
& Bending oo Inst. Co 
Ferner ¢ ja Elec. Devices Cc 

General Elec. Co. Porkins & Son 
Instrument Specialties Saxl Inst. Co 

Olsen Testing Machine scott Co y L 
Riehie Div _— = 

Sax] Inst. ( nstrument Co 
Suter, Alfred Thwine- Albert Inst. 


Taber It nent ( 
Thwing-Albert Inst. Co 
1 i 


TESTERS & 


TESTERS & TESTING 


MACHINES, Strain Consol. Ashcroft Hanc 
(Glass Fuess, Inc 
. It G. M. Mfg. Ce 
4 n A , ( Green, Henry J 
Huddleston, J. S. F 


Bai \ t 
Bausch & Lomb Opt 

Eimer & Amend Ruehfel Co. 

I r, J. W Schultheis Corr 

Fur lr Tagliabue Mfg. Co 

Gaertner S tific C Thwing-Albert Inst. 

Sonn al Elec. Co. sis Weksler Thermometer 


Kol n Optical ¢ TESTERS & TESTING 
Pfa & Bauer, In MACHINES, Thread 

Polarizing Instrument Cc Boulin Instrument Corp 
Ze Ir Carl Saxl Inst. Ce 


< Scott ¢ Henry L 
TESTERS & TESTING Suter, Alfred 

MACHINES, Stretch 
Perkins & Son 


Saxl Inst. ¢ TESTERS & TESTING 
Scott Henry L MACHINES, Torsion 
ee Atbert Inst. Co. saldwin-Southwark Corp 
Suter Boulin Instrument Corp 
Detroit Testing Mach 


Exact Weight Scale 
Hathaway Inst. Co 


TESTERS & TESTING 
MACHINES, Tachome- 


ter Hayes Scientific App 
Olsen Testing Machine 


Amthor Testing Inst. 





Biddle Co., Jas. G. Riehle Div 
Consol. Ashcroft Hancock Saxl Inst. Co 
Elec. Tachometer Corp Steel City Testing 
General Elec. Co. Suter, Alfred 
Hayward, H. N Testing Machines, Inc 
Pioneer Instrument Toledo Scale Co 
Standard Elec. Time Waugh Laboratories 
oo oe TESTERS & TESTING 
Zernickow Co., O MACHINES, Torsional 
' Creep 
TESTERS & TESTING Baldwin-Southwark Corp 
MACHINES, Tearing- Suter, Alfred 
Paper TESTERS & TESTING 
Saxl Inst. ¢ MACHINES, Turn 
Scott Co., He me L dicator 
Speidel & Amthor Testing Inst. Co 


Thwing- Albert Inst. Co Pioneer Instrumen 
Rieker Instrument Co 
Ruehfel Co. 
MACHINES, Tenderness - 
American Inst. Co. 
Humboldt Mfg. Co. 
Precision Scientific Co 


Saxl Inst. ¢ below) 
















SALT SPRAY 


Corrosion Test Equipment 


For testing—Electroplated or coated metals 
at 95 deg. Fah 


in accordance with Army, 
Navy and Aeronautical specifications, as 
outlined in Bulletin AN-QOQ-S-91-5 dated 
Dec. 1938. Also for controlled tempera- 
tures from 65 to 130 Fah. Test- 
ing Cabinets lined throughout with 
rubber. Made in 4 sizes. 
Write for NEW Literature 
and particulars.”’ 


INDUSTRIAL FILTER 
& PUMP MFG. CO. 


3017 WEST CARROLL AVENUE 
CHICAGO, ILLINOIS 


TESTERS & TESTING 


TESTING 
MACHINES, Thermom- 


eter 
Amthor Testing Inst. 


Moeller Instrument Co. 


Thwing-Albert Inst. Co. 


TESTERS & TESTING 
MACHINES, Universal 
(See Testing Machines, 



















Che VIBROGROUND 


TODAY’S MODERN INSTRUMENT 
FOR GROUND RESISTANCE TESTING 








PUSH THE BUTTON! 


The new Vibroground gives actual Ground 
Resistance readings in Ohms on an evenly 
divided scale ... by the mere press of a 
' No reverse readings, n« 


button computa- 
t 


tions, no polarization errors . .. and no 
hand cranking! Readings are independent 
of auxiliary ground connections—and not 
ffected by ACor 


nor by battery fluctuations. 


a DC stray ground currents 
Here is real 
simplicity! 


Write for Bulletin No. 251-C 





ASSOCIATED RESEARCH, INC. 


MFRS. KEELER POLYGRAPH—THE "'LIE DETECTOR” 
CHICAGO 







431 SOUTH DEARBORN STREET 


For addresses, 


see pages 82-9] 








TESTERS & TESTING 
MACHINES, Vapor 
Transmission 

Thwing-Albert Inst. Co 

TESTERS & TESTING 

MACHINES, Varnish 
Atlas Elec. Devices Co 
Eimer & Amend 
Fish-Schurman Co. 
Hellige. Inc 
Taber Instrument Co 
Thermo-Electric ¢ 
Zuhr, Inc Henry 

TESTERS & TESTING 

MACHINES, Vibration 
Brush Development Co 
H ithaway Ir t el 
Heiland Research 
RCA Manufacturing 


TESTERS & TESTING 





MACHINES, Voltage 
A iated Research 
( Z trengle C 
( Elec. Cc 


- tter ¢ 

1A manufacturing 
Shallcross Mfg. Co. 
Weston Elec. Inst. Corp. 


TESTERS & TESTING 
MACHINES, Water 
Meter 

Badger Meter Co 
Exact Weight Scale 
Ford Meter Box Co 
Neptune Meter Co 


Toledo Scale Co 
TESTERS & TESTING 
MACHINES, Water 


Penetration 
Thwing-Albert Inst. Co. 
TESTERS & TESTING - 
MACHINES, Watch 
Rate 
Paulson & Co 
TESTERS & TESTING 
MACHINES, Watthour 
Meter 
Elec. Facilities Ine. 
General Elec. Co 
Hathaway Inst. Co 
Sangamo Electric Co 
Standard Elec. Time 
States Co 
Western Electro-Mech. 
Westinghouse Elec. & Mfg 
TESTERS & TESTING 
MACHINES, Weather- 
ing 
Atlas Elec. Devices Co. 
Gen. Elec. Lamp. Dept. 
National Carbon ¢ 
TESTERS & TESTING 
MACHINES, Wire 
Amthor Testing Inst. Co. 
Baldwin-Southwark Corp. 
Krouse Fatigue Mach 
Olsen Testing Machine 
Riehle Div. 
Rubicon Co. 
Sax! Inst. Co 


Scott ¢ Henry L 
Steel City Testing 
Suter, Alfred 

Taber Instrument Co 


TESTERS & TESTING 
MACHINES, Yarn 
Atlas Elec. Devices Co. 

Brown Inst. Co. 
E merson Apparatus Co 
Sax] _— Co. 


Suter, Machines. Inc 
OPTICAL 


American Askania Cory 

Am. Telescope Labs 

Bausch = Lomb Optical 

Fuess, In 

Gaertner "Scientific Corp. 

Jones & Lamson Machine 
('¢ 


Kollmorgen Optical 
Leitz, In 

Ruska & ¢ 

Spencer Lens Co 
Woermann-Scnuchharat 


TESTING MACHINES 
UNIVERSAL, Dead 


weight beam, Capaci- 
ties 0-100 Ib. 
Dietert Co. 
Olsen r ting Machine 
Saxl In ( 


TESTING MAC CHINES 
UNIVERSAL, Dead 
Weight Beam, Capaci- 
ties 100-5000 Ib 

Olsen Testing Machine 
Riehle Div. 

TESTING MACHINES 
UNIVERSAL, Dead 
weight beam, Capaci- 
ties 5000-100,000 Ib. 

Riehle Div. 

TESTING MACHINES, 
UNIVERSAL, Dead 
weight beam, Capaci- 
ties over 100,000 Ib 

Baldwin-Southwark Corp 
Olsen Testing Machine 
Riehle Div. 

TESTING MACHINES 
Universal, Hydraulic, 
Capacities 0-100 Ib. 

Dietert Co., Harry W. 
Saxl Instrument Co., Inc. 
Steel City Testing Lab 
Thwing-Albert Instrument 








TESTING MACHINES 
Universal, Hydraulic 
Capacities 100-5000 Ib. 

Ashton Valve Co 
Baldwin-Southwark Corp 
Detroit Testing Machine 


Dietert Co., Harry W. 
Emery Co 

Ferner Co. 

Pittsburgh Instrument 
Riehle Div. 


Saxl Instrument Co 
Steel City Testing Lab 
TESTING MACHINES 
Universal, Hydraulic 
Capacities 5000-100,000 
Ib 


Baldw! n-Southwark Cory 


Det Testing Machine 

Richio atv. 

Steel City Testing Lab 
TESTING MACHINES 


eet Hydraulic 
Capacities over 100,000 
ib 


Baldwin-Southwark Corp 
Riehle Div. 


TESTING MACHINES 
UNIVERSAL  Pendu- 
ium, Capacities 0-100 Ib 

Amthor Testing Inst. Co 
Dietert Co. 
Olsen Testing Machine 


Riehle Div. 
Saxl Inst. Co 
Scott Co., Henry L 


Steel City Testing 
Suter, Alfred 


TESTING MACHINES 
UNIVERSAL. Pendu- 
fum, Capacities 100- 
5000 Th 

Amthor Testing Inst. Co 
Dietert Co. 

Olsen Testing Machine 
Riehle Div. 

Scott Co., Henry L 

Steel City Testing 
Suter, Alfred 

Testing Machines, Inc 


TESTING MACHINES 


UNIVERSAL, Pendu- 
lum, Capacities 5000- 
100,000 Ib. 


American M. A. N. Corp 
Olsen Testing Machine 
Riehle Div. 

Steel City Testing 
Suter, Alfred 


TESTING MACHINES 
UNIVERSAL, Pendu- 
lum, Capacities over 
100.000 Ib. 

American M. A. N. Corp 
Olsen Testing Machine 
Riehle Div. 

Steel City Testing 


Alfred 


TESTING MACHINES 
UNIVERSAL, Spring 
Dynamometers, Capa- 
cities 0-100 tb. 


Suter, 


3aldwin-Southwark Corp 
Chatillon & Sons 

Sax] Inst. C 

Scott ¢ Henry L 


Toledo Seale Co 


TESTING MACHINES 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 100-5000 Ib. 

Baldwin-Southwark Cory 
Dillon & Cc 

Dietert Co. 
Dorr-Patterson Eng 
Scott Cc Henry L 

Toledo Scale Co 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 5000-100,000 Ib. 

Baldwin-Southwark Qorp 
Riehle Div. 

Henry L 
Toledo Scale Co 

ia EES MACHINES 
UNIVERSAL, Spring 
Dynamometer, Capaci- 
ties over 100,000 Ib. 

Bpalewt n-So ithwar's Cort 
Toledo Scale Ce 


Scott Co., 


TESTING SETS (See alse 
object of measurement 
and contro}|) 


TESTING SETS. Alcohol 
G. M. Mf Co., Inc 
Precision Therm 
Rascher & Betzold 
Ruehfel Co 
Scientific Glass App 
Tagliabue Mfg. Co. 


TESTING SETS, Automo- 
tive 
Clough-Brengle C« 
Engelhard, Chas. 
Gow-Mac_ Instrument 
Hays Corp 
Hy-Ef Electrical Prod 
Niehoff & Co 
Potter Co 
TESTING SETS, 
Transformer 
Eastern Specialty Co 
Elec. Facilities Inc 
Leeds & Northrup 
Rubicon Co. 
West. Electro-Mechanical 


Current 






















TESTING SETS, Electrical TESTING SETS, Ground 





American Automatic Elec Resistance 
American Transformer Am. Automatic Electric 
Associated Research Associated Research 


Biddle Co., Jas. G. 


‘lough-Brengle C . 
Clough-Brengle ri) Helfand Research 


Cotumbia Rive. Wie Industrial Inst., Ine. 
Elec. Facilities, Inc. Niagara Elec. Inst. 
General Elec. Co Roller-Smith Co. 
Industrial Inst. Inc Sensitive Research Inst 
Meter Devices Co Shallcross Mfg. 
RCA Manufacturing Co Sticht Co., Inc. 
Roller-Smith Co. TESTING SETS, Insula- 
Rubicon Co. tion 
Shallcross Mfg. Co. American Transformer Co 
Sticht Co., Inc. Associated Research, Inc. 
Superior Electric Co. Biddle Co., James G. 
Tobe Deutschmann Cort ieee yee ‘0 
; rerran 41ec S. c 
West. Electro- Mechanical General Electric Co. 
Weston Elec. Inst. Corp. Hickok Electrical Inst. 
. Ideal Commutator Dresser 
TESTING SETS, Electrical Industrial Instruments 
Thermometer J B L Instrument Co 
Brown Inst. Co. Leeds & Northrup Co. 
Rubicon Co. Miller Co., B. F 
Shalicross Mfg. Co. Rubicon Co. 
Tagliabue Mfg. Co. oucht Co., Inc. 
Thwing-Albert Instrument Weston Electrical Inst. 





The VIBROTEST 


TODAY’S MODERN INSTRUMENT 
FOR INSULATION TESTING 








: Vacuum... 
Thermocouples 
A COMPLETE LINE 


embodying 
many 
unique 


features 


* 





@ DEPENDABLE STABILITY 
@ MORE EFFICIENT 

@ HIGHER OVERLOAD 

@ FASTER RESPONSE 

@ SMALLER SIZE—!/>’x1” 
@ LOWER COST 


These thermocouples will meet the 
most rigid specifications. Prompt de- 
livery is assured. Write your require- 
ments to: 


AMERICAN 
Electrical Sales Co., Inc. 
57 E. 8th St. New York, N. Y. 
































rent Combustion 
Associated Research Dwyer Mz. (¢ 
Columbia Elec. Mfg Engethard. Chas 
Elec. Facilities, Inc Friez & Sons 
General Elec. { Gow- Mac Instrument 
Meter Devices Co Hays Corp. 
Roller-Smith Co. Potter C 
Rubicon Co. TESTING SETS, Potential 


West. Electro-Mechanical 


Weston Elec. Inst. Corp » ranstormer 





Eastern Specialty Co 
TESTING SETS, Meters, Elec. Facilities, "ine. 
Electrical ; Leeds & Northrup Co. 
i - seg h Raytheon Mfa. Co. 
ugr sreng ie 0 
get hg hire a TESTING SETS, Tele 
Elec. Facilities, Ine. phone 
gy 


Am. Automatic 
Hathaway Instrument Shallcross Mfg. Co. 
RCA Manufacturing Co TESTING SETS. Water 


General Ele 


Roller-Smith Co. Burrell Technical Supply 
Sensitive Research Inst Industrial Inst Inc 
Shallcross Mfg. Co. Scientific Glass App 
States Co - TESTING SIEVE SHAKER 
Westinghouse Elec. & Mfg Newark Wire Cloth Co 


Weston Elec. Inst. Corp. 
TESTING SETS, Meters, TESTING SIEVES 


Fluid Newark Wire Cloth Co 
Bailey Meter Co THEODOLITES (See Sur- 
Tagliabue Mfg. Co veying Instruments) 


ACCURACY .. SIMPLICITY 


Reliable Insulation Testing is now as 
simple as the twist of a knob and the press 
of a button! Readings are shown in Ohms 
and Megohms with a constant potential of 
500 volts. Connection errors are eliminated 
through use of only TWO binding posts for 
all ranges. An additional, exclusive func- 
tion of this versatile instrument is its accu- 
rate readings as a Voltmeter, having three 
AC and three DC ranges. For complete de- 
scription and prices— 


Write for Bulletin No. 201-C 


ASSOCIATED RESEARCH, INC 


MFRS. KEELER POLYGRAPH—THE “LIE DETECTOR” 
431 SOUTH DEARBORN STREET + CHICAGO 


Insulation Tests Simplified! 





No more 

tiresome cranking 
of a 

hand driven 


NEW 
STANDCO 
B-5 MEGOHMER 


Ranges: 0-200 Megohms 
0-2000 Ohms 
0-300 & 0-600 Voits DC 


Steady test voltage of 500 volts DC in- 
stantly available, at the touch of a push 
button. Direct readings of insulation resist- 
ance obtained on special color-graded scale 
without any calculations. 


@ Write for New BULLETIN 430 


for details of design and operation of this 
radically new instrument. 







HERMAN H. STICHT CO., INC. 


27 Park Place’ * New York, N. Y. 





For addresses, see pages 82-91 


TESTING SETS, Line Cur- TESTING SETS, Portable 


Electric 








TESTING 








ELECTRICAL 


TESTING SETS 


7 


e@ @>» 





Model 639 Industrial Analyzer—has all 
interconnections made. Measures cur- 
rent, voltage and power in single or poly- 
phase circuits, and power factor in 3 
phase circuits. 

Model 785 Circuit Tester —has 27 
ranges for voltage, current and resist- 
ance measurements wherever high sen- 
sitivity is a factor, including signal, con- 
trol, and electronic circuits. 

Other tests sets available for special- 
ized needs. Send for bulletin. Weston 
Electrical Instrument Corporation, 591 
Frelinghuysen Avenue, Newark, N. J. 


ESTON 


Ustrumen4§ls 














Specify J-B-T 
Thermocouples 


For Infra-Red Work 
® For Tire Re-Treading 


For Cable Temperatures 
® Portable Surface Types 
® Diesel Engine Fixtures 

® Most Standard Types 


® New Type Connector Head 


Ask temperature specialists for de 
livery and prices on iron-constan- 
tan, copper-constantan, chrome! 
alumel, and platinum rhodium ther 
mocouples and leads, mentioning 
your application. Additional devel 
opments are under way and corre 


spondence on special designs is in 


vited. 







INSTRUMENTS, INC. 


441-N CHAPEL STREET NEW HAVEN, CONN 












SETS 








THERMIONIC to THERMOMETERS 











MOELLER 


> PRECISION 
“I: GRADE 

-|:| INSTRUMENTS 
4 H * 


| =| MOELLER MERCURY 
| THERMOMETERS. 
i Made with ‘Moeller Glass 
. Red Reading Column," 
_— ° 

& 3 +#«making them easy to read 
ny 

























































under varying light condi- 
tions, at a considerable 


distance and over a wide 


range. 





MOELLER DIAL THERMOM- 
ETERS. Made in various scale 
ranges up to !000°F. or equivalent. 


Meta! and Phenolite cases. 











MOELLER RECORDING 
THERMOMETERS are furnished 
in various ranges up to I000°F. or 


equivalent, Round or square cases. 


Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


132nd STREET and 89th AVENUE 
RICHMOND HILL NEW YORK 
Sales Representatives in Principal Cities 








THERMIONIC RECTIFI- 
ERS (See Rectifiers, 
Thermionic) 

THERMO - AMMETERS 
(See Ammeters, Ther- 
mo) 

THERMOCOUPLES, Base- 
Metal 

Bacharach Industrial Inst. 
Bristol Co. 

Brown Inst. Co. 
Cambridge Inst. Co 
Engeihard, Chas. 
Foxboro Co 

General Elec. Co, 

Hoskins Mfg. Co 

Ill. Testing Labs. 
J-B-T Insts. Inc. 

Leeds & Northrup 
Lewis Engg. Co. 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Thwing-Albert Instrument 
Wheelco Inst. Co. 

THERMOCOUPLES, Con. 

tact Type 
Bailey Meter Co. 
Bristol Co. 
Cambridge Inst. Co. 
General Controls Co. 
Hickok Ejiec. Inst. Co. 
it! Testing tabs. 
J-B-T Instruments 
Lewis Engg. Co. 
Sensitive Research Inst 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
Wheeico just. Co. 

THERMOCOUPLES, Rare- 
metal (See Base Metal 
above) 

THERMOCOUPLES, Sepa- 
rate Heeter ‘ype 

General Hadio Co. 

THERMOCOUPLES, 

Vacuum 
Am. Elec. Stes Co. 
Cambridge Inst. Co. 
Field Electric 
General Elec. Co. 
General fadio Co. 
Hickok Elec Irst. Co 
Rawson E.ec. Irst. Co. 
Sensitive hewrrch Inst. 
Xervac Inst. Co. 

TH E R M O-HYDROM- 
ETERS (See Hydrom- 
eters, Thermo) 

THERMOMETER TEST. 
ER (See Testers, 

Thermometer) 











THERMOMETERS, _Indi- 
cating, Electrical Re- 
sistance 
Am. Temperature Ind 
Bailey Meter Co. 
Bristol Co. 


Brown Inst. Co 

De Jur-Amsco Corp. 
Edison Electrical Controls 
Electric Auto-Lite 
Engeihard, Chas. 
Foxboro Co 

General Elec. Co 
Gow-Mac Instrument 
G-M Labs 

ill. Testing Labs. 

J-B-T Insts. Inc. 

Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Roiler-Smith Co. 

Rubicon Co. 

Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
Trerice Co. 

Weston Elec. Inst. Corp. 
Wheeico Inst. Co. 


THERMOMETERS, _ Indi- 
cating. Mechanical 
Bristol Co. 
Dillon & Co 
Foxboro Co. 
Fuess, Inc 
G M. Mfg. Co., Inc 
Gotham Inst. 
H-B inst. Co., Ine. 
Kolisman Inst. Co. 
Manning, Maxwell & Moore 
Marsh Corp. 
Partlow Corp 
Phila. Thermometer Co. 
Rochester Mfg. Co. 
Scientific Inst. Co 
Standard Thermometer 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


Trerice Co. 

U. S. Gauge Co. 
Wagener & Son 
Weksler Thermometer 
Western Machinery Co 


Weston Elec. Inst. Corp 


THERMOMETERS, _Indi- 
cating, Mercury-in- 
Glass, Industrial & 


Laboratory 
Ace Glass, Ine. 
Accuracy Scientific Inst 
Bristol Co 


srooklyn Thermometer Co. 
Chaslyn (Co 


(Cont'd 











BRASS CASE 
_ INDUSTRIAL 


THERMOMETER 





REMOVABLE GLASS 
FRONT FOR EASY 
REPLACEMENT 


Hq This unit, built for 
precision readings is 
available in three types 
of mountings — fixed 
thread, union hub or 
separable socket. Heavy 
brass nickel polished case 
with removable glass 
front. Write for fully il- 
lustrated catalog. Ask’ for 
Blue Book part 3. 


H-B INSTRUMENT 


CO. &© INC. 


2525 NO. BROAD ST., PHILADELPHIA, PA. 











copy of Bulletin 





FOXBORO 
THERMOMETERS 





All Foxboro Thermometers are 
extremely accurate and responsive. 
They have the Mono-Therm System 
which assures sustained accuracy 
and long life. Whether you need an 
Indicating, Recording or Controlling 
Thermometer, write to Foxboro for 


complete information. Ask for a 


Foxboro Company, 46 Neponset 
Avenue, Foxboro, Mass., U. S. A. 


Branch offices in 25 principal cities. 


No. 198-2, The 











THERMOMETER 
HY DROMETERS 


Laboratory and Industrial 
Thermometers to 
Specifications 


Some of Our Specialties: 


All types of scale enclosed long 
stem thermometers for the chem- 


allied industries. En- 


graved stem and scale enclosed 
thermometers for all purposes 
and industries. 


All Types of Thermometers 
Rebuilt and Guaranteed 


Send us your problems for 
individual attention 


) mh 

Ir. Fleischhauer & Son 
Instrument Makers 

8936 187th Place 


Hollis, New York 


Established 1890 









For addresses, see pages 82-91 




















ENGINE CYLINDER TEMPERATURE INDICATORS—THERMOCOUPLE TYPE 


Write for Bulletin 1-2) 





Single Indicator Part 17AT Dual Indicator Part 96AT Part 17AT with 9S Switch 
Lewis cylinder temperature indicators have been used for many years in training, combat, military and com 
mercial transport, and privately operated aircraft. Their quality is affirmed by all. 


THERMOCOUPLES Write for Bulletins) EXTENSION LEADS 








IRON CONSTANTAN—COPPER CONSTANTAN—CHROMEL ALUMEL 


Lewis leads, thermocouples, 18 conductor cables, glass insulated wire, and connectors are used in aircraft, 
trucks, tanks, and vehicles of all types for temperature tests or permanent installation as required. 


THE LEWIS ENGINEERING CO., NAUGATUCK, CONNECTICUT 














INDUSTRIAL 
THERMOMETERS 


LABORATORY 
THERMOMETERS 


THERMOSTATS 
THERMOREGULATORS 


TEMPERATURE 
CONTROLS 


SPECIAL RELAYS 
BAROMETERS 


ALTITUDE 
STANDARDS 


ABSOLUTE 
PRESSURE GAUGES 








Temperature Instruments 











VACUUM GAUGES 
AMMONIA GAUGES 





mt a DRAFT GAUGES 
DIAL il RECORDING RAIN AND SNOW 
THERMOMETERS ely THERMOMETERS GAUGES 
3/2”, 4/2", 5”, 6” Di- 2 6”, 10”, and 12” Record- BALLISTIC 
ameters, Dust, Fume and a! ing Chart—Simple to op- INSTRUMENTS 
Moisture Proof. Wall or : erate. Quick, easy, ‘one GRAVITOMETERS 








Flush Mounted. hand" chart changing. ORCHARD ALARMS 
INDUSTRIAL If THERMOMETERS ORSATS P 4 E C S O “ 
Straight and Angle Form =f Scale Case MANOMETERS INSTRUMENTS FOR INDUSTRY 


Types with Red - Reading 7”, 9” and 12” sizes WATER GAUGES 
Mercury. 
TANK GAUGES 


“Send for complete illustrated catalog” aveneuarans PRECISION THERMOMETER 
GOTHAM INSTRUMENT co.| ores BTS 


PHILADELPHIA 


Mfrs. of Indicating and Recording Thermometers CALENDER 


149 WOOSTER STREET NEW YORK CITY MICROMETERS 


EXPERIMENTAL AND DEVELOPMENTAL INSTRUMENT MAKING 














Please mention THE 1942 INSTRUMENTS INDEX when writing 67 


























































FHERMOMETERS to THERMOSTATS 





THERMOMETERS, Indi THERMOMETERS, Maxi- 
cating, Mercury-in- mum & Minimum Reg- 
Glass, Industrial & istering 
Laborato. y ‘ S 
t Ast Hancock } hr Ir nt 

: I ! rt Fleischhauer & Sor 

Fish-Schurman Co G n. Her 

Fleisc.haver & Son H i ’ S | 

k 1&4 I 4 Manni Maxw &M 

} J Moeller tnstrument Co 

G. M. Mfg. ¢ In Nurnberg Ther: a 

Gotham Inst. Co Paimer Co 

( n, Henry J Philadelphia Thermometer 

‘ ne ( Precision Thermometer 

H-B Inst ( Ine Rieker Instrument ( 

Johnson Service Co s heis Corp... E. W 

Kessier Co Scientit Ir nt C 

K G Tagliabue Mfg. Co., C.J 

Moel strument Co Taylor Instrument Cos 

oe 1 menmnatar 1 ( HO 

Paimer Co Wilder Sales ¢ 

. & Sor 

Phila. Thermometer THERMOMETERS Port 

Precision Therm able 

' ' r 

ety mg Bristol Co 

Ruehfel Co Brown Inst. Co 

; CG . Cor \ ft Har k 

Scier 0 4 yicKsor 

Scientif Inst. ( Engethard, Chas 

~~ I “eo 4 Foxboro Co 

e a Corr Friez & Sons 

p Green, Henry J 

ee > p. Se Mason-Neitar Regulator 

eel Moeller Inst. Co. 

Weksler Thermometer Powers Regulator Co 

W © Pract l trument Co 
s ntif nst. ¢ 

THERMOMETERS Indi Tagliabue Mfg. Co 

ating. Pressure-spring Taylor Inst Cos 
Bailey Meter Ce Wagener & Son 
Bristol ¢ Western Machinery C 
1 ‘ 
eS THERMOMETERS, Re- 
pena ge & = cording and or Con- 
v » £ Ja 1 trolling, Electrical Re- 
Mason-Neila Regulator sistance 
Moeller Instrument Co Bailey Meter Co 
a Co Bristol Co 

. a Brown Inst. Co 

— - .-— . Ge ( Cambridge Inst. Co 
Pref s Mfe De Jur Amsco Corp. 
q Fiow M ‘ Ele Auto-Lite 
R M ‘ Engethard, Chas 
Scores - , ‘ Foxboro Co 
— sos Mie a General Elec. Co 
Tayior Inst. Cos G-M Labs 
United States Gauge Co Ill. Testing Labs 
Welch Mfc. C Leeds & Northrup Co. 

THERMOMETERS, Indi- Manning, Maxwell & Moor 

cating, Spirit-in-Glass Tagliabue Mfg. Co 

\ . f Thwing-Albert Instrument 
Renokien Therr eter C 
; ( 

Fink-K eve ( THERMOMETERS, Re- 
Fleise hauer & Sor cording and/or Con- 
Friez & Sons, Julien trolling. Mechanical 
y Elematic Sales Corp 
gF Fee & Stemwedel 


Foxboro Co 
Friez & Sons 


- ¢ Eng a ‘ ; Gotham Inst. Co. 

e polis- Honeywe Green, Henry J 
Moeller Instrument Oe. H-B Inst. Co., Inc. 
meaner Ge. Manning, Maxwell & Moore 
Philade'ph a Th rmome'e Mason-Neilan Regulator 
Precision Therm. & Inst Moeiler Instrument Co 

Mig Paimer Co. 

P © « 
Tagliabue Mfe Co., C Standard Thermometer 
— ment Cas Tagliabue Mfg. Co. 
To Taylor Inst. Co 


THERMOMETERS Re- 

ording and ‘or Con- 
trolling, Pressure- 
spring 

Bailey Meter Co 

Bristol Co 

Brown Inst. Co 

Defend Automa Reg 

Dick n ¢ 

Foxboro Co 

Gotham Inst. Co. 

Liquidometer Co 

Mann Maxy & Mo 


Marsh Corp 


Mason-Neilan Regulator 


Moeller Instrument Co 
Paimer Co. 

Partlow Cory 

Powers Regulator Co 
Pract 1 Instrument ¢ 
Preferred Utilities Mfg 
Repul Flow Meter 
Scientifi Inst. Co 
Seely Instrument ¢ 
Tagiiabue Mfg. Co 
Taylor inst. Cos 
Trerica ( 


Wagner & Sor 


THERMOPILES 
Cambridge Inst. Co 
Eppley Lab 
Gaertner Scientific Corp 
Hoffman (Cr S Oo 
Leeds & Northrup Co 
Rawson Electric Inst. 


THERMOREGULATORS, 
Mercury -in-Glass 
Eastern Engineering Co 
Fisher Scientific Co 
Friez & Sons 
Moeller Instrument Co. 
Philadeiphia Thermometer 
H 


( ss AI 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 


THERMOSTATS 
Accuracy Scientifi Inst 
Allen-isradley ¢ 
American Inst. Co. 
Automatic Products Cc 
Barber -Coleman 
Burling Inst. Co. 
Controls, Inc 
Dickson Co 
Eastern Engg. Co 
Edison Kiec. Controls 


Eimer & Amend 
Etematic Sales Corp. 
Fish-Schurman Co 
Fisher Scientific Co 
Friez & Sons 
Fulton Syiphon Co 
General Controls Co 
General Elec. Co. 


Hagan Corp 
Hart Mfg. Co 
H-B ‘nst. Co., Ine. 


H & H Thermostats 
Johnson Service Co. 
Klipfel o 
MeCorkle 

Mercold Carn 
Minneapolis-Honeywell 
Partlow (cr: 

Penn ¥lectric Switch 
Perfez tirp 
Philadelphia Thermometer 
Powers Regu »tor Co. 
Precision Scientific Co 
Precision Therm. & Inst 
Ranco, Inc 

Rascher & RBetzold 
Robertshaw Thermostat 


Cont’d 


THERMOSTATS (Cont'd TIDE GAGES 


Scientific Glass Apr American Inst. Co. 
Spencer Thermostat Co tallauf Mfg. Co 
Standard Therm... In Fuess, Inc 
Supreme Ele Prods Gurley, W. & L. E 
Tagliabue Mfg. Co Leupold, Volpel & Co 
Ulanet Co Uehling Inst. Co. 
Wilcol r< 
TIME, Controllers (See 
THERMOSTATIC METALS Controllers, Automatic 
(See Metals, Thermo- Time) 
static) 
THERMO - VOLTMETERS TIME Indicators 
(See Voltmeters, Ther- Bristol Co. 
mo) Fuess, Inc 
Gaertner Scientific Corp 
THICKNESS GAGES Gotham Inst. Co. 
(See Gages, Thick- Industrial Time 
ness) Jaeger Watch ( 
THREAD MEASURING N#tional Time & Signa 
WIRES (See Wires, Paragon Electric ¢ 
Thread Measuring) Cont 








TIME, Indicators (Cont'd 
Rawson Electrical Inst. 
Electric 


Stromberg Co 

Tagliabue Mfg. Co 

Thompson Clock Co 
TIME, Recorders 

Am. Automatic Electric 

Bristol Co 

Cramer & Co., Inc 

Esterline-Angus Co 

Friez & Sons 

Fuess, Jn 

Gaertner Scientific Corp 

Gotham Inst. Co. 

Jaeger Watch ¢ 

Paragon FE} ( 

Scientif Ir ( 

Seely Instrument ¢ 

Service Rec le ( 

Simplex Tir Rec j 

Stromberg Electr ( 

Tagliabue Mfg. Co. 


Get this handy ‘’File Folder’ catalog of Fenwal 
Thermoswitches, these compact rugged thermo- 
responsive electric switches that are finding new 
applications in many industries every day. 

Various types, developed for particular re- 
quirements, are fully described and illustrated. 
Write today on company letterhead for your 


copy. 






ASHLAND @MASSACHUSETTS 


wy S 
6 MAIN STREET 














A New STAR to Follow 


——— 








Pa mer Thermometers 


areftul annea 


ng 


And “Red-Reading-Mercury 








ee 


Ave. C 





Cincinnati 


in 1942 








ECONOMY! 


A paramount issue of the Day 


WRITE FOR CATALOG & PRICES 


Norwood, Ohio 


THE PALMER CoO., Migrs. 


Industrial, Laboratory, Dial and Recording Thermometers 


Cc 


ee 
— = 


Canadian plant: King & George Sts., Toronto 











For addresses, 


see pages 82-9] 








TIME INTERVAL APPARATUS to TIMERS 


PYROMETERS—RESISTANCE THERMOMETERS 





All have 6” scales, are extremely rugged, may be mounted in 
tion, They are uneffected by vibration and changes in ambient ter 
ture. They are standard temperature test equipment for ust 
trucks, tanks, and all vehicles while in motior 
Model 58PY Pyrometer, Bulletin 8 
Vodel 62RT Resistance Thermomete Bulletu 





poe ete 











TIME INTERVAL APPA- TIME INTERVAL APPA- 
RATUS RATUS (Cont'd) 
Am. Gas Accumulator Stromberg Electric Co. 


American Timer Corp Toestenen Clock Co 
Barber-Coleman United Cellophone Corp 
Betts & Betts Walser Automatic Timer 
Builders-P idenc Warren Telechron Co 
eps cigar hie gees Westinghouse Elec. & Mfg 
Coleman Elec. Co. Zenith Electric Co 


Cramer & Co., Inc. 

Edison Electrical Controls TIME METERS (See 
General Electric X-Ray meters, time) 

Guardian Elec. Mfg. Co 

Marston Co 
National Ti 


TIME OPERATION, Re- 
e & Signal corders 






Paragon ctric Co Am. Automatic Electric 
Perfex Corp Automatic Time Stamp 
Standard Elec. Time Co. Bristol Co. 

Cont'd Cont'd 


THERMOMETERS 





For Controlling, Recording and Indicating 
Temperatures from —40°F to +-1200°F. 


A pressure type, remote bulb type thermometer, 
consisting of instrument, bulb and connecting 
tubing completely assembled as one unit. Can 
be furnished with connecting tubing lengths up 
to 200 feet. 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 75°F to a maximum span of 1200°F, Corre- 
sponding Centigrade scales and charts are also 
available. 


Controllers and recorders furnished with a 12” 
or a 10” diameter chart. Indicators are equipped 
with a 26” concentric or a 7!/2” eccentric scale. 
Three kinds of thermal evelouns are available: 
vapor-filled, gas-filled, and mercury-filled. 


Bulbs, sockets and connecting tubing can be 
furnished in various styles and material to meet 
fhe requirements of each individual job. 


Write for Catalog 6706. THE BROWN INSTRU- 
MENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4482 Wayne Avenue, 
Philadelphia, Pa. 


BROWN THERMOMETERS 


MINNEAPOLIS-HONEY WELL CONTROL SYSTEMS 


To Measure and Control 1s to Economize 





TIME OPERATION, Re- 


corders (Cont corders (Cont'd 

Brown Inst. Co. Marston Co 

Calculagraph Co National Time & Signal 
Yaragon Electric C 

, innatl Time Rec nis saree peed Co 

perce & Co., Inc. Production Inst. Co 

Elec. Tachometer Corp. Seely Instrument Co 

Elematic Sales Corp. Service Recorder C¢ 

¥sterline-Angus Co Tagliabue Mfg. Co. 


Gaertner Scientific Corp. 


General Elec. Co TIME STAMPS 


Gotham Inst. Co. Automatic Time Stamp 
Intern’! Business Mach Cincinnati Time Rec 
Jaeger Watch Co Intern’! Business Mach 
Manning, Maxwell & Moore Simplex Time Recorder 
Cont'd Stromberg Electric Co 








For Extremely Close 
Temperature Control 


Visual-Stats 






Pe 





@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 
$15 Filbert Street “i Philadelphia 


Oldest Thermometer Manufacturer 
in Philadelphia 








TIME OPERATION, Re- 


THE LEWIS ENGINEERING CO., Naugatuck, Connecticut 


TIMERS, AUTOMATI( 
Automatic Reset 
Peete Temper ature ( 
tamp ¢ Automatic Temp. Control 
Clare be Co. e * P Betts & Betts 


TIME STUDY APPARA 
TUS 


n r Bristol Co 
Electric Tachometer Corp Cramer & Co.. Inc 
ler-Tel ¢ Eagle S ( 
Nat nal Instrument C Edison Electrical Controls 
Seely Inst en 


Guardian Elec. Mfg. Co 
Standard Electric Yeas Co I 1 


Mason-Neilan Regulator 


TIME SWITCHES (See 
Switches, Time) * n - & Sigt 
rag I { 
TIMERS. AUTOMATIC Prod . 
Automatic Reset Stror » J 
Abrams Instrumen Str 
Am. Gas Accumulator Tagli ‘iabue Mio Co 


Automatic Elec. Mfg Taylor Inst. Cos 
(Cont'd Zenith }F ( 


READABLE, RUGGED 
ALL-METAL 


THERMOMETERS 





Rugged, all-metal construction sim- 
plifies installation and keeps break- 
age at a minimum. Large gauge-type 
scales facilitate accurate reading. In- 
dustrial models available in both 
straight and angle stem types. . . ac- 
curacy within 1% ... stem lengths up 
to 24”. Accuracy of laboratory type 
4 of 1%. Bulletin available. Weston 
Electrical Instrument Corporation, 
591 Frelinghuysen Ave., Newark, N. J. 


ESTON 


Wstvumen4ls 








TAG DIAL >=¥4 
INDICATING 


service. 


natural 


LOOK INSIDE the COVER (Part 1) see How TAG RECORDERS Save You Money TAG 


For addresses, see pages 82-91 


modern 


TAG THERMOMETERS 


A complete line of Indicating and Recording Instruments 
from the precision mercury-in-glass thermometer to the 
CELECTRAY Pyrometer for laboratory and plant 


virtue of simple and practical design, rugged 


construction and precise response to the slightest tempera 
ture change within their range, TAG Thermometers are the 
choice for economical supervision of temperature 
in your plant. 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 





N 
S 
— 








rIMERS to TUBES 





TIMERS 
Cycle 


AUTOMATIC 







7 , 
Am. Gas Aecumulator 
A ( 
























































































































Automatic Temp. Control 
Barber Colemar 

Betts & Betts 

Bristol Co 

Brown Inst. Co 

Con In 

Cramer & Co Ine 


Foxboro Co 


] I 
\ M &™M 
M Honey 

I & 

} { 

} Sw 

S } ( 
S } ( 


Tagliabue Mfg. Co 
Taylor ~~ Ces 
7 =i. 

Gasmeees Clock Co 


W Automat mé 
West Electr o- Mechanical 
Westir I & Mfg 


Weston Elec Inst. Corp 
W heeico Inst Co. 
Zenith } r C 
TIMERS “AUTOMATIC 
interval 
4 Instrument 
Am. Ga; Accumulat or 
Ar 1 er Corp 
And n, A. &J.M 
Automatic Elec. Mfg 
Automatic Temp. Control 
Bacon } t Timer 
Betts & Betts 
Bristol Co 
Controls, Inc 
Cramer & Co., ioe 
Pagie Signal { 
Edison Electrical Controts 
} Switch ¢ 
Fink-Roselieve Co 
General I tr X-Ray 


Glos & ' 
Guardian — Mfg 


Hank af 
sere Research 

ner ‘ 
i ju ul Timer Cory 
Luers, J. Milton 
Minneapolis- Honeywell 
N rime & Signa 
Parag Wartricn ¢ 
Perfex 
Photovolt Cors ; 
Pr tior ( 
Standard Elec. ‘Time 
Stromberg Electric ( 
Strurhers-Dunn 


Tagliabue Mfg. Co 
Thomas Clock ( 


Thompson Clock Co 
nore T 


Ce 

AUTOMATIC 

Process 
Am. Ga; Accumulator 
Autocall ¢ 
Automatic Elec. Mfe 
Automatic Temp. Control 
Barber Coleman 
Betts & Betts 
Bristol Co 


Controls, Inc 

Cramer & Co., Inc 

Der r F ( y 

Eag Signal 
Contr 

} ( Switch ( 


Foxboro Co. 
Gaertner Scientific Corp 


Industria ner. ¢ 

Magne Gauge Ce 

Manr g. Maxwe & 
M ‘ 

Na ? Time & Signa 

Paragon F] 

Powers Regulator Co 

>= y I if nt 

Stron rg Flectri Co 

Str hers- Dunn 


Tagliabue Mfg. Co 
Taylor inst. Cos 
United Cinephone Corp 
West. Electro-Mechanicai 
Weston Elec. Inst. Corp 
Woermann-Schuchhardt 
Zenith Electr ‘ 
TIMERS, AUTOMATIC, 
Spot Weld 
Allen-Bradley C 
Am. Gas Accumulator 
Cramer & Co., Inc 
Cutler-Hammer Inc 


Electr Controller 
General Elec. Co 

I strial Timer 
National Time & Signa 


Tinited Cinephone (x 
TITRATION APPARATUS 
Electrometrie 
Burrell Technical Supply 
Cc ambridge Instrument Co 
Central Scientific Co 
Coleman Electric Co 
Fisher Scientific Co 
Leeds & Northrup Co 
National Technical Labs 
$ a Ce 
Sar t & Co., E. } 
Themes Co., Arthur H 
Welch Mfg. Co. 
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TOOLMAKER'S FLATS 
Bausch & Lomb Opt 
Fecker, J. W 
Pratt & Whitney 
R & | 
Van — Se 


TOPOGRAPHIC INSTRU- 
MENTS (See Survey- 
ing Instruments) 
TORQUE GAGES (See 
Gages, Torque) 
TORQUE MEASURING 
EQUIPMENT 
Wa gh Laburatories 
TORSIOGRAPH 
Baldwin-S hwark Cort 
Commercial Engr Labs 
TORSION METERS 
Boulin Inst. Corp 


Cul neg Mact Work 
Kurman Electric Co 
McNa f Bridgeport 
Riehle Div 

Sax! Ins ( 


} Scaie { 
TOTALIZERS Demand 
American Meter Co. 
General Elec. Co 
Therm-Electric Meters Co 
United Cinephone Corp 
Westinghouse Elec. & Mfg 
TOTALIZERS, Electric En- 


Autocall Co 
Esterline-Angus ( 
General Elec. Co. 
Therm-Electric Meters Co 
Westinghouse Elec. & Mfg 
TOTALIZERS, Fiuid Flow 
American Meter Co. 
Bailey Meter Co. 
Brown Inst. Co. 
Fischer & Porter 
Foxboro Co. 
Henszey Co 
Leupold, Voipel & Co. 
Mason-Neilan Regulator 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Taylor tnst. Cos. 
TOTALIZERS, Gas Flow 
American Meter Co 
Fischer & Porter 
— Running 


Cramer & Co., Inc. 
Elec. Tachometer Corp. 


FPhotoswitch, Inc 
Production Instrument 
United Cinephone Corp. 
Westinghouse Elec & Mfg 
TRAFFIC SIGNALING 


DEVICES (See Sig- 
naling Devices, Traffic) 
pgm a. Beam 


Ur 
TRANSFORMERS. Adjust- 
able 
General Radio Co 
Superior Electric Co 
TRANSFORMERS, Con- 
stant Voltage 
Sola Electric Co. 
TRANSFORMERS, Experi- 
menter's Variable Volt- 
age 


Dongan Electric Mfg 
TRANSFORMERS, Instru- 
ment 
Amplifier ¢ 
Annis ( 
Associated Research 
Columbia Elec Mfg 
Dav s & ( 
Dongan Electr Mfg 
Elec. Facilities, Inc 
Esterline-Angus ( 
Friez & Sons 
General Elec. C 
— Elec. Inst. Co 
stria ingr. Corp 
7 pman Engg. ¢ 
Miller ¢ Bertrand F 


Nothelfer Winding Labs. 
Roller-Smith Co 
Sangamo Electric Co 
Thordarson Elec. Co 
United Transformer Corp. 
West, Electro-Mechanical 
Westing se Elec. & Mfg 
Weston Elec. Inst. Corp 
TRANSFORMERS, Insula- 
tion Testing 
Campbell Electric 
Dongan Electric Mfg 
Nothelfer Winding Labs 
TRANSFORMERS, 


Labor- 
atory 
American Transformer 
Amplifier Co 
nee Tech. Supply 
Cent Scientific Ce 
Cc) — Brengle (« 
Daven Co 
Davis & Co 
Dongan Electric Mfg 


Eastern Specialty ( 
Elec. Facilities, Ine. 
General Elec. Co. 
General Radio Co 
Halldorson Co 


Standard Elec 


Nothelfer Winding Labs 
Raytheon Mfa Co 

Sola Electrio Co 

Superior Electric Co 
Thordarson Elec. ( 
United Transformer Corp 
Westinghouse Flee. & Mig 
Weston Elec. Inst. Cors. 


TRANSFORMERS, P has- 


ing 
Davis & C 
Dongan Electri Mfg 
Eastern Specialty Co 
s { 
rt larson Mfg { 


United Transformer Corp 
Westinghouse E & Mfg 
TRANSF ORME RS, Power 


errant Ele ric 
TRANSFORMERS. Split 
ore 
Am ( 
Davy gs & Ut 
Elec. Facilities, Inc 
General Elec. Co. 
H-D Elec. Co 
Industrial Eng. Corp 
Roller-Smith Co 
Rubicon Co 


United Transformer Corp 
Western Electro-Mech. 
Westinghouse Elec. & Mfg 
TRANSFORMERS, 
able Voltage Testing 
American Transformer 
Dongan Electric Mfg 
Superior Electric Co 





Catalog 115 
Type 103 
Bronze Case, 
Glass Front, 
Industrial 








Vari- 


TRANSITS, Astronomical TUBES, Nessier (See Nes- 

rican Askania Corp sler Tubes) 

TR A NSITS, Engineer's TUBES, Oil Centrifuge (See 
(See Surveying Instru- Oil Centrifuge Tubes) 
ments) 

TUBES, Photoelectric 
veAnerts, oe Continental Electrio Co. 
Keuffel & j é - Generali Electric Co. 

. = . General Scientific Corp. 

Mico Instrument Cx Ph ll Corp 

= eld : = a , RCA Manufacturing 

Lida “egy? An an nited Cinephone Corp 
© 4 . Vacutron, Ine 

TRUCK MILEAGE RE- she 


TUBES, Pitot (See Flow- 
meters, Pitot Tube) 
TUBES, Polariscope 
AK Inc 


Akatos 


CORDERS( See Meters, 
Mileage) 

TRUCK-TIME RECORD- 
ERS 


Cramer & Co., Inc. 
Durant Mfg. Co. 
Knopf, Paul 

Ohmer Register Co 


American Inst. Co. 
Bausch & Lomb Optical 
Central Scientific Co 


Eimer & Amend 


Service Recorder Co Fecker, J. W 
TRUCK, TIME & MILE- Gaertner Scientific Corp 
AGE RECORDERS Hellige. Inc 


Jarreli-Ash Co. 
Precision Scientific Co 
Sargent & Co 


Cramer & Co., Inc. 
Ohmer Register Co 
Sangamo Electric Co 
TUBES (See also Gas & Woermann-Schuchharat 
Vapor Discharge Tubes) TUBES, Precision Bore 
TUBES, Cathode Ray (See (See Precision Bore 
Cathode Ray Tubes) Glass Tubing) 


TUBES, Pyrometer 
Bristol Co 
Brown Inst. Co. 
Kitzen ¢ 
Elematic Sales Cory 
Fish-Schurman Corp 
Hoskins Mfg. Co. 
Illinois Testing Labs 
Leeds & Northrup Co 
Tagliabue Mfg. Co. 
Taylor Instrument Cos. 


TUBES, Spectrum (See 
Spectrum Tubes) 


TUBES, Ultra- Violet Light 
(See Ultra-Violet Light 
Sources) 


TUBES, Vacuum 
Arcturus Radio Tube Co 
Central Scientific Co 
Federal Telegraph 
Fredericks, George 
General Elec. Co. 
General Scientific Corp 
General Television Corp 
Raytheon Mfg. Co. 

RCA Manufacturing Co. 
Vacutron, Inc, 
Wheelco Inst. Co. 


TUBES, Venturi (See Flow. 
Venturi) 


meters, 





Left: 
Portable Recorder 
6 inch Chart 
24 hour Clock 


Right: 
Dial Thermometer 


In 3!/o, 4, 4l/, 5 and 
inch Dial Sizes 





RECORDING THERMOMETERS 


Furnished with 6”, 10” or 12” Charts 


For information on 


Dial and Recording Thermometers, send 


for Catalog 300 DR 
For others, send for Catalog No. 


w 
wea ASLER 


a 





Catalog 115 
Laboratory 
Thermometers 
and 
Hydrometers 





Weksler Thermometer Corporation 
52-56 WEST HOUSTON STREET, NEW YORK, N. Y. 





For addzesses, 


see pages 82-9] 
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Used 


} 
extensively 


















































TUBES, X-Ray 
American Inst. Co. 
Baird Associates 
Corning Glass Works 
Genera! Electric X-Ray 
Jarrell-Ash Co. 
Kelley-Koett Mfg 
Westinghouse X-Ray Co 
Wyland, George 


TUNING FORKS, Electric- 
ally Driven (See Forks, 


Tuning) 


TURBIDIMETERS 
Akatos, Inc 
American Inst. Co. 
Cargille, R. P 
Central Scientific Co 
Eimer & Amend 
Ess Instrument Co. 
Fisher Scientific Co 
Hellige, Inc 
Klett Mfg. Co. 
Kimble Glass Co. 
Parr Instrument Co. 
Pfaltz & Bauer, Inc 
Photoswitch, Inc. 
Photovolt Corp. 
Precision Scientific Co 
Rawson Electrical Inst. 
Rubicon Co 
Sensitive Research Inst. 
Zeiss, Inc., Carl 


TURN & BANK INDI- 
CATORS 


Kolisman Inst. Co. 
Pioneer Instrument 


TURN INDICATOR TEST- 
ERS (See Testers, Turn 
Indicator) 


TWIST COUNTERS (See 
Counters, Twist) 
ULTRA-VIOLET INDI- 
CATORS & RECORD- 

ERS 


jen. Elec. Lamp Dept 
Hanovia Chem. & Mfg. Co 
ULTRA-VIOLET LIGHT 
SOURCES (See Light 
Sources) 
U-TUBE MANOMETERS 
(See Manometers) 
VACUUM GAGES, Hot- 
ire 
Baird Associates 
Continental Elec. Co. 
Fuess, Inc. 
General Elec. Co. 
Xervac Inst. Co. 
VACUUM GAGES, loniza- 
tion 
Fredericks, George 
General Elec. Co 
General Television Corp 


for starting and 
for municipal time signals, etc. 
signal periods, permanently set at factory with Sunday & Holiday 
Cutout and Manual Control, at a price of only $35. 


TIME SWITCHES 


Triple Pole °¢@ 


All three types can 


school class periods; 


Double Pole @ 


be furnished with capacities ranging from 
20 TO 200 AMPERES PER POLE, from $12.00 tip. Ten ampere 
Time Switches from $3.95 up. 


Write for Information 


AUTOMATIC ELECTRIC MFG. CO. 
MANKATO, MINNESOTA 


VACUUM GAGES, Liquid- 
column 


American Meter Co. 
Bacharach Industrial Inst. 
Defender Automatic Reg. 
Dubrovin, John 

Gas Appliance Specialties 
Lantz-Phelps Corp 
Meriam Co. 

Moeller Inst. Co. 
Pioneer Instrument 
Precision Term. & Inst 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Uehling Instrument Co 


VACUUM GAGES, McLeod 
Ace Glass, Inc 
Central Scientific Co 
Eimer & Amend 
General Elec. Co. 
General Physical Lab 
Macalaster Bicknell Co 
Scientific Glass Apparatus 
Stokes Machine Co. 
Welch Mfg. Co 


VACUUM GAGES, Pirani 
Type 
Distillation Products 


VACUUM, Indicators 


American Meter Co 
Ashton Valve Co 

Bailey Meter Co. 

Baird Associates 

Bristol Co. 

Brown Inst. Co. 
Centra! Scientific Co 
Clapp Instrument 

Eimer & Amend 
Foxboro Co 

Fredericks, George 
General Elec. Co 
Kolisman Inst. Co. 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
Moeller Instrument Co. 
Pioneer Instrument 
Potter Co 

Precision Therm. 

Rawson Electrical Inst. 
Republic Flow Meters 
Rochester Mfg. Co. 
Scientific Glass Apparatus 
Star Brass Mfg. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
UVehling Instrument Co. 


“Automatic 


TIME 
CONTROL DEVICES 


Models for 


Any desired time cycle 
Any function specified 


Any performance wanted 


PROCESS TIMERS 


INTERVAL TIMERS, or PROCESS TIMERS, are furnished in 
two types. One is reset by hand (manually); other resets itself 
automatically. Both types can be provided for practically any cycle 
of time, fully adjustable from zero,to maximum period. SYN 
CHRONOUS, SELF-STARTING MOTORS. 


SIGNAL TIMERS 


stopping 










industrial work; 


Up to six 


Single Pole 


VACUUM, HIGH 
{ mu) Controllers, 


Indicators & Recorders 


Raird Associates 
Continental Elec. Co. 
Eimer & Amend 
Electronic Prod. Co 
General Elec. Co. 
General Physical 


Welch Mfg. Co. 


VACUUM RECORDERS 
American Meter Co 
Ashton Valve Co 
Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co 
Dickson Co 
Esterline-Angus Co 
Foxhoro Co. 

Fredericks, George 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
Republic Flow Meters 
Scientific Instrument Co 
Tagliabue Mfq. Co. 
Taylor Inst. Cos. 
Uehling Instrument Co 


VACUUM SPECTRO.- 
GRAPHS (See Spec- 
trographs, Vacuum) 

VACUUM TUBES (See 
Tubes, Vacuum) 


VACUUM TUBE BRIDGES 
(See Bridges, Vacuum 
Tube) 


VACUUM TUBE RELAYS 
(See Relays, Vacuum 
Tube) 


VACUUM TUBE VOLT- 
METERS (See Volt- 
meters, Vacuum Tube) 


VALVE BOX FINDER 
(See Finder, Valve 
Box) 


VALVE-OPERATING DE- 
VICES, Electric Motor 

Baldwin-Southwark Corp 
Barber-Coleman Co 
Beck Co 

Brown Inst. Co. 

Cramer & Co., Inc. 
Cutler-Hammer, Inc 
Dickson Co 

Foxboro Co. 

General Controls Co 

Hays Corp. 

Illinois Eng. Co 
Jenkins Bros 

McAlear Mfg. Co 
Ruggles-Klingemann 
Tagliabue Mfg. Co. 


(below 








TFUBES to 





VALVES 








@ During these days of rapid production, precision timing 
tests cannot lag—in speed or in accuracy. Standaro Ele« 
tric Stop Clocks, through automatic measurement of time 
intervals, release man power for other duties during the 
test period. What's more, the accuracy of testing is in- 
creased by the elimination of the human error. Several 
models, ranging in measurement intervals from .01 second 
to one hour—adaptable to all types of industrial timing. 
Large dial, easy to read. Rugged, trouble-proof construc 
tion throughout. 
FREE Trial Offer write 


Conserve Laboratory“Man-Hours” 


AUTOMATICALLY - CONTROLLED 























WITH THIS 


TIMER! 








< 
STANDARD ELECTRIC 


STOP CLOCK 


















For literature and details of 40-day 








THE STANDARD ELECTRIC TIME COMPANY 


75 Logan St., Springfield, Mass. 






Branch Offices in Principal Cities 





“STANDARD MAKES EVERY SPLIT-SECOND COUNT” 





VALVE OPERATING DE. 


VICES. Electric Sole 
noid (See Valves, Sole- 
noid) 

VALVE OPERATING DE- 
VICES, Hydraulic (See 
Valves, Hydraul.cally 
Operated) 

VALVE-OPERATING DE- 
VICES, Pneumatic (See 
Vaives, Diaphragm) 

VALVE POSITION INDY- 
CATORS 

Autocall Co 

Automatic Temp. Control 
Bailey Meter Co 

Barber Coleman 

Beck Cx 

Bendix Marine Products 
Builders-Providence 

Elec. Indicator Corp 
Elec. Tachometer Corp. 
Foxboro Co. 
General Regulator 
Hanlon-Waters, Inc 
Leupold, Volpel & Co. 
Manning, Maxwell&M 
Merco Nordstrom Valve 
Northern Equip. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Tefft-Jackson. Inc 
Westinghouse Elec. & Mfg 


VALVES, Automatic Shut- 
off 
Automatic Switch Co 
Automatic Valve Control 
Barber Coleman 
Belfield < 
Brown Inst Co. 
z ( 


Cort 


eld 
Davis Reg 
Fisher Governor Co 
Foster Engg. C 
Frick Cx 

Friez & Sons 

General Controls Co. 

; r s & Prod 





Kiely & Mueller 
McAlear Mfg. Co 
McDonnell & Miller 
Merco Nordstrom Valve 
Minneapolis-Honeywell 
Partlow Corp 
Ruggles-Klingemann 
Payne J‘urnace & Supply 
Schade Valve Mfg. Co 
Tagliabue Mfg. Co. 
Wilgus Mfg. Co 


VALVES, Automatic 


Solenoid 
(See Valves, Solenoid) 


For addresses, see pages 82-91 





TIMERS 


@ SINGLE OR MULTIPLE CONTACT 
CYCLE TIMERS ntir 


Also: 
@ PROGRAM CONTROLS 
@ CODE CONTACTORS 
e@ SIGNAL CONTROLS 


@ PROCESS TIMERS 
@ IMPULSE TIMERS 
@ FLASHERS 


@ BETTS & BETTS TIMERS 

















TIME DELAY 


RELAYS 


@TIME DELAY SWITCHES OR RE. 
LAYS—T! ntrolled 


Ask for details and give details 


to save time, 


BETTS « BETTS 


SPECIAL TIMERS 





THERMOSTATIC FLASHERS 
551 WEST S2nd, STREET, NEW YORK, U.S.A. 


MOTOR DRIVEN CONTROLS 
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VALVES 











Bulletin 





FOXBORO 
VALVES 


Foxboro valves 
for air-operated 
controllers should 
be specified with 
Foxboro Control- 
lers — because the 
characteristic of 
the Valve should 
fit the characteris 
tic of the instru- 
ment. The Valve is 
a vital part of a 
Control installa- 
tion. The Foxboro 
line is engineered 
to assure the best 
results 


For complete information write for 
A277. The Foxboro 
Company, 46 Neponset Avenue, 
Foxboro, Massachusetts, U. S. A. 
Branch offices in principal cities of 
the United States and Canada. 








VALVES, Balanced 


American Meter Co 
Atlas Valve ¢ 

B-iley Meter Co 
Barber Coleman 
Belfield ¢ 

Boylston Ce 

Bristol Co 

Cash ¢ 

Cochrane Corp 
Connelly Iron Sponge 
Davis Reg. Co 
Defender Automatic Reg 


Fisher Governor Co. 
Ford Reg. Valve Co 
Foster Engg. Co 
General Contrels Co. 
Hanlon- Waters, Jnc 
Illinois Eng. Co 
Jenkins jsros 

Kiely & Murer 
Klipfel Mfg. Co 
Mason-Neilan Regulator 
McAlear Mfg. Co 
Minneapolis- Honeywell 
Natural Gas Equipment 
Northern Fquip. Co. 
Powers Regulator Co. 
Republic Flow Meters 
Reynolds Gas Regulator 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Seely Instrument Co 
Spence Engineering Co 
Tagliabue Mfg. Co. 
Watts Regulator Co 
Wilgus Manufacturing 


VALVES, Constant Pres- 


sure 
Bailey Meter Co. 
Belfield Co 
Cash Co 
Connelly Iron Sponge 
Davis Reg. Co 
D'Este Co 
Fisher Governor Co. 
Foster Engg. Co 
Hanlon-Waters, Inc. 
Hoke, Inc. 
Jenkins Bros 
Klipfel Mfg. Co 
Mason-Neilan Regulator 
McAlear Mfg. Co 
Northern Equipment 
Powers Regulator Co. 
Refrigerating Spec. Co 
Reynolds Gas Regulator 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co 
Tagliabue Mfg. Co. 
Vaughn-G E. Witt Co 
Wilgus Manufacturing 


VALVES, Diaphragm 


Askania Regulator Co 
Atlas Valve Co 
Bailey Meter Co. 
Sastian-Blessing Co 


Bristol Co. 

Brown Inst. Co. 

Cash C 

Connelly Iron Sponge 
Davis Reg. Co 
Defender Automatic Reg 
D'Este Co 

Fisher Governor 

Foster Engg. Co 
Foxboro Co. 

General Controls Co. 
Hanlon-Waters, Inc. 
Illinois Eng. Co 
Johnson Service Co. 
Kiely & Mueller 

Klipfel Mfg. Co 

Leslie Co 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McCorkle Co 
Minneapolis- Honeywell 
National Aliroil Burner 
Natural Gas Equipment 
Partlow Corp. 

Payne Furnace & Supply 
Powers Regulator Co. 
Refrigerating Spec. Co 
Republic Flow Meters Co. 
Reynolds Gas Regulator 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Scientific Instrument Co. 
Seely Instrument Co. 
Spence Engineering Co. 
Spencer Thermostat Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Vaughn-G E. Witt 
White-Rodgers Electric 
Wilgus Manufacturing 


VALVES, Electrically 


Operated 
Atkins & Co. 
Atlas Valve Co 
Automatic Products Co 
Automatic Switch Co 
Automatic Temp. Control 
Barber Coleman 
Bristol Co. 
Brown Inst. Co. 
Cochrane Corp. 
Cutler-Hammer, Inc 
Davis Reg. Co. 

(Cont'd 





Mode! !! 


anteed for 





second velocity, 10,000’ 





country. Covers all practical ranges. Maximum of |” 
per second squared on acceleration or 25 g. 
Linear from 8 to 2500 c.p.s. within 3%. Free 5-day trial; no obligation. 
Prompt delivery. Send for bulletin No. 72. Net $182.00. Unconditionally guar- 


TELEVISO PRODUCTS, INC. 


“puts the finger'' 
tells the whole story quickly and accurately on a 
bia easy-to-read dial. Can save more than its cost, a dozen times a day. 
shown has won its spurs on some of the toughest jobs in the 


faster work in the fac- 
on stress and strain of 


on amplitude, {00” per 


2404 N. SHEFFIELD BLVD. 


CHICAGO, ILL 


... THAT CAUSES 
PRODUCTION SNARLS 


with the 


VIBROMETER 


The Vibrometer is the instrument that is making it possible for big and little 
defense plants everywhere to do smoother, 
tory and laboratory. VIBROMETER 
machines and products 




















BRABENDER 





For all materials from those slightly more 
viscous than water to heavy paint pigments 


RECORDING 
VISCOSIMETER 





NEW a : ; a 
peal indicts 
t a PIMUSUSLE IE 
must De tested with the 
cizers, etc whereve 
1 graphic Chart rec 


ria asuring anc 


tj 
Yodatian ‘ 


COR 
tic, and viscous materials 


Rochelle Park, N. J. 


ong felt in sev 
where materials 
tion of thinners, 
it is desired to 


Ss oO Viscosity 


PORATION 
apparatus Physical 








For addresses, 





see Pages 82-9] 


VALVES, Electrically 


Operated (Cont'd 
Defender Automatic Reg 
Electric Valve Mfg 
Electrimatic Corp 
Foster Engg. Co 
Foxboro Co. 

Frick Co 

Friez & Sons 

General Controls Co. 
Hannifin Mfg. Co 

Hunt & Son 

Illinois Eng. Co 
Jenkins Bros 

Kiely & Mueller 

Klipfel Mfg. Co 

Leslie Co 

Magnatrol Valve Corp 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co 
McCorkle Co 

McDonnell & Miller 
Merco Nordstrom Valve 
Minneapolis- Honeywell 
Northern Equipment Co. 
Payne Furnace & Supply 
Penn Electric Switch 
Perfex Corp 
Refrigerating Spec. Co 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Shallcross Mfg. Co. 
Spence Engineering Co 
Supreme Elec. Prods. 
Tagliabue Mfg. Co. 
White-Rodgers Elec. Co. 


VALVES, Hydraulically 


Operated 
Arca Regulators, Inc 
Askania Regulator 
Atlas Valve Co. 
Auto. Temp. Control 
Bailey Meter 
Barber-Coleman Co 
Cash Co. 
Controls, Inc 
Defender Automatic Reg 
Fisher Governor 
Foster Engg. Co. 
Gen. Electric Co. 
Hays Corp. 
Hydraulic Controls, Inc. 
Jenkins Bios. 
Kiely & Mueller 
Leslie o. 
Mason-Neilan Regulator 


McAlear Mfg. Co. 


Merco Nordstrom Valve 
Powers Regulator Co. 
Republic Flow Meter 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Sterling Eng. Co. 


VALVES, Lubricated Plug 


Merco Nordstrom Valve 


VALVES, Motor Operated 


(See Valves, Diaphragm; 
Valves, Electricaily-op- 
erated; Valves, Hy- 
draulically - operated; 
Valves, Solenoid) 


VALVES, Pressure Relief, 


Reducing, etc. 


Abercrombie Pump Co 
American Meter Co. 
Ashton Valve Co. 
Atlas Valve Co. 

Bailey Meter Co. 
Bastian-Blessing Co. 
Belfield Co 

Boylston Co. 

Brown Instr. Co. 

Cash Co 

Cochrane Corp. 
Connelly Iron Sponge 
Crosby Steam Gage Co 
Davis Reg. Co. 
D'Este Co. 

Fisher Governor Co. 
Foster Engg. Co 
Foxbore Co. 

Fulton Sylphon Co. 
Hagan Corp 
Hanlon-Waters, Inc. 
Hoke, Inc 

Illinois Eng. Co. 
Kenyon Instrument Co 
Kiely & Mueller 
Klipfel Mfg. Co 
Lammert & Mann Co 
Leslie Co. 

Manning, Maxwell & Moore 
Marsh Corp., Jas. P 
Mason-Neilan Regulator 
McAlear Mfg. Co 
Minneapolis- Honeywell 
Natural Gas Equipment 
Northern Equipment 
Powers Regulator Co. 
Republic Flow Meters 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Seely Instrument Cc 
Spence Engineering Co 
Spencer Thermostat Co 
Star Brass Mfg. Co 
Tagliabue Mfg. Co. 
Taylor Instr. Cos. 

Vapor Recovery Systems 
Vaughn-G. E. Witt C 
Vicror Equipment Co 
Watts Regulator Co 
Wilgus Manufacturing 







VALVES, Proportional Air- 


Gas 
American Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Cash Co 


Connelly Iron Sponge 
Fisher Governor Co. 
Hanlon-Waters, Inc. 
Lammert & Mann Co 
Mason-Neilan Regulator 
McAlear Mfg. Co 
Tagliabue Mfg. Co. 


VALVES, Regulating 


Am. Gas Furnace Co 
American Meter Co. 
Arco Regulators, Inc. 
Atlas Valve Co 
Automatic Valve Control 
Bailey Meter Co. 
Barber Coleman 
Bastian-Blessing Co 
Belfield Co. 

Boylston Co. 

Boiler Room Equipment 
Bristol Co. 

Brown Inst. Co. 

Cash Co, 

Cochrane Corp. 
Connelly Iron Sponge 
Davis Reg. Co. 
Defender Automat'c Reg 
D’ Este Co. 

Electromatic Corp. 
Fisher Governor Co. 
Ford Reg. Valve Co. 
Foster Engg. Co. 
Foxboro Co. 

Friez & Sons 

Fulton Syiphon Co. 
General Controls Co. 
Hagan Corp 
Hanlon-Waters, Inc. 
Hannifin Mfg. Co. 
Illinois Eng. Co. 
Jenkins Bros 

Kiely & Mueller 
Klipfel Mfg. Co. 
Lammert & Mann Co. 
Leslie Co. 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Merco Nordstrom Valve 
Minneapolis- Honeywell 
National Airoil Burner 
Natural Gas Equipment 
Northern Equipment Co. 
Partlow Co. 

Parr Inst. Co. 

Powers Regulator Co. 
Republic Flow Meters 
Robertshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Vaughn-G. E. Witt 
Victor Equipment Co 
Wilgus Manufacturing 


VALVES, Safety Fuel 


Shut-off 
American Meter Co. 
Askania Regulator Co. 
Atlas Valve Co 
Automatic Products Co 
Automatic Switch Co. 
Bristol Co. 
Brown Inst. Co. 
Cash Co 
Davis Reg. Co. 
D'Este Co. 
Eclipse Fuel Engg. Co 
Fisher Governor 
Friez & Sons 
Fulton Syiphon Co. 
General Combustion Corp 
General Controls Co. 
Hanlon-Waters, Inc. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co 
McDonnell & Miller 
Milwaukee Gas Specialty 
Minneapolis- Honeywell 
National Airoil Burner 
Natural Gas Equipment 
Partlow Corp. 
Payne Furnace & Supply 
Penn Electric Switeh 
Preferred Utilities Mfg 
Ruggles-Klingemann 
Spence Engineering Co 
Spencer Thermostat Co 
Tagliabue Mfg. Co. 
Viking Instrument Co. 
Wilgus Manufacturing 


VALVES, Solenoid 


Atkins & Co. 

Atlas Valve Co 

Automatic Products Co 

Automatic Switch Co. 

Barber-Coleman Co 

Brown Inst. Co. 

Cutler-Hammer, Ine. 

Davis Reg. Co 

Electric Valve Mfg. Co 

Electrimatic Corp 

Foxboro Co. 

Frick Co 

Friez & Sons 

General Controls Co. 

Gen. Elec. Ce. 

General Sales & Prod 

Guardian Elec. Mfg. 

Hannifin Mfg. Co 

Hays Corp. 
Cont 

















VALVES to VOLTAGI 


VALVES, Solenoid (Cont'd) VIBROSCOPES VISCOSIMETERS, Saybolt VISCOSIMETERS, Zahn VOLTAGE, HIGH (above VOLTAGE, HIGH (above 
Hunt & Co. Amperite Corp American Inst. Co. General Elec. Co 2300 volts) Indicators 2300 volts) Testin De 
Leslie Co Commercial Engg. Labs. Boekel & C General Elec. ( creed @ Ue 
Magnatrol Valve Corp. Heiland Research Corp. Central Scientific € -. : General Physical Lab . nym 
McDonnell & Miller Corning Glass Works ee a R _~ U LAY: Ideal Retin dagen wena’ Arne ral Elec, ¢ “e 
Minneapolis- Honeywell VICAT NEEDLES (See Humboldt Mfg. Co (See Controllers, Rawson Electrical Inst. deal Cor ita ) 
Northern Equip. Co. (See Needles. Vicat) Kimble Glass Co Autom:‘ic, Viscosity) Rolier-Smith — a International Resistance 
Partlow Corp Precision Scientific Co Sensitive Research Ir ~~ _ ‘ 2 : nd 
Penn Electric Switch VISCOSIMETER BATHS Ruehfel Co. VISCOSITY TUBES Shallcross Mfg .Co yrncon mig. Co 
Perfex Corp Constant-temperature Tagliabue Mfg. Co. Cargille. R. P Triplett Electrical Inst Roster Smith ve 
Refrigerating Spec. Co. Brabender Corp. Visco-Meter Corp Yi eile Weston Elec. Inst. Corp - wweltzer & Cor 
Ruggles-Klingemann Central Scientific Co Zubr, Inc., Henry nye —— VOLTAGE, HI Superior Elec. C 

ya 2 > : ’ ish-Schurman ) , F y s » ec 0 
sanee Saewe Mts. Co. Fish-Schurman Corp VISCOSIMETERS, Scott , a gy BER 
Spence Engineering Co Fisher Scientific Co. 3oekel & Co ee volts easuring Ww : it 
Sterling Eng. Co. Precision Scientific Co Central Scientific Co VOLTAGE ADJUSTERS, Devices eston Elec. Inst. Corp 
Supreme Elec. Prods. Ruska & Co., Inc. whastelcen “Scic itn ‘Co AUTOMATIC rye ciated Resear h VOLTAGE REGULATORS 
Tagliabue Mfg. Co. Sargent & Co., E. H Ruehfel Co. Amplifier Co prt Man on (See Regulators, Avto 
VALVES, Thermostat (See Scientific Glass App. Sargent & Co General Elec. Co Roller-Smith Co 2 matic, Voltage 
Thermostats) Tagliabue Mfg. Co » C. 3. ISCOSIMETERS. 8 Ideal Commutator Dresser Senate tes a VOLT-AMMETERS 
VEHICLE TRAVEL RE- Thomas Co., Arthur H. Vv bs - e S, Stormer Sola Electric Co cuales tie I oe he ae oe 
entra! Scientinc Co United Transformer Corp. + ' ‘ious. Yivens 
CORCDERS . stro-Scientific Co Westinghouse Elec & Mfg Clough-Brengle | 
Commercial Engg. Labs. ee am — P aeher H Westinghouse X-Ray ( = Jur-Amsco Corp 
ramer Co. 2 : ‘ ; Weston Elec. Inst. Cor ssterline-Ang ( 
) gg SS a ie so = ereerens. une “OUTSSE Serectens ~~ ne vere. = General Elec. C 
Knopf, Paul VISCOSIMETERS, Engler ohde age) > . VOLTAGE, HIGH (above Hickok Elec. Inst. C 
Ohmer Register Co. American Inst. Co. —. —_ aaa volts) Testing De RCA Manufacturi 19 Co 
Pittst h Taximeter Co. oekel & entral Scientific s awson Electrical Inst 
saccian Menaaek te once A Fish-Schurman Co. VOLTAGE DIVIDERS, American Transformer Reliance Instrument 
Humboldt Mfg. Co. Sargent & Co Radio Frequency (See Associated Research Roller-Smith Co 
VENTURI METERS (See Precision Scientific Co. Tagliabue Mfg. Co. Dividers, Voltage) Cont'd ( 
Flowmeters, Venturi) Ruehfel Co. 


VENTURI TUBES (See ' 
Flowmeters, Venturi) Se a 


VIBRATION PICKUPS Tagliabue Mfg. Co. 
— VISCOSIMETERS Ford 
Brush Development Co. : 

Electrical Research Prod. _(For Paint) 
Central Scientific Co. 


Heiland Research : 
- - Eimer & Amend 
Miller Corp., Wm. Scientific Inst. Co 























CONSTANT 
es ee 











Baldwin-Southwark Corp pler 


Central Scientific Co 
Fish-Schurman Co. 
Sargent & Co. 


Cambridge Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co 


Commercial Engg. Labs. VISCOSIMETERS, Kine- 





FOR YOUR LABORATORY... FOR 





























Heiland Research 
Impact Register Co. 6 Pn -g ee 
RCA Manufacturing Co. Eimer & Amend 
Ruska & Co. ; ‘ ‘ 
Waugh Laboratories Tagliabue Mfg. Co. YOUR PRODUCTION LINE el OR IN 
VISCOSIMETERS, Mac- 
VIBROMETERS i 
American Askania Corp Py, 9 CORPORATED IN YOUR P ODUCTS 
American Inst. Co. 
sallantine Labs. VISCOSIMETERS, Record- 
Electrical Research Prod. ing 
Electrocon Corp. Brabender Corp. 
Hathaway Instrument Esterline-Angus Co. , ; 
Heiland Research Whether it’s 1 VA for an instrument or 10 KVA for 
Miller Corp., Wm. VISCOSIMETERS, Red- : : iat : 
Potter Co wood a production line—if your needs call for stable voltage at 
Suter, Alfred American Inst. Co. ; a ‘ ‘ i te 
Televiso Co. Ruehfel Co. all times, Sota Constant VOLTAGE TRANSFORMERS will 


deliver for you. 

Fully automatic, instantaneous in operation, Sota Con. 
STANT VOLTAGE TRANSFORMERS have no moving parts and require 
no maintenance. They are self-protecting and cannot be damaged 
by short circuit. anp—they will maintain their output voltage 
to within a fraction of a percent of the specified value, even 
though the line voltage varies as much as thirty percent. 

You can build a Sota Constant VoLTAGe TRANSFORMER 
into your product and stop worrying about your customer’s line 





For capacities abov 


voltage. There will be no burn-outs from over-voltage, no 
VA. Housing type 





operating failures due to under-voltage and no erratic perform- 
ance resulting from line transients. 

You can build a Sota Constant Vottace TRANSFORMER 
into your production line or your laboratory and know that 


$-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


every test will be made under the same line conditions, that 
those conditions will not change from the start of your test to 
its finish, and, above all, that if a short circuit occurs, there will 
The Type "TH" Transtat is the new 
continuously variable auto-transformer 
regulator ... the ideal voltage con- 
trol for a.c. circuits. It offers high ef- 


be no fires, no ruined transformer, no blown fuses. 
You'll find these Sora Constant VoLTAGE TRANSFORMERS 
surprisingly compact—and economical, too. To augment or re- 





From 20—200 VA. Pri 
< ary cord set, and output 
ficiency, good regulation, great flexi- meee Pe iii linine senepweniaieniains Anite. sien Martin nee muniiekhe 
bility and dependable construction at ae F 0 tds cermin. wereld 
moderate cost. Standard types are 
available for controlling voltage to 
single-phase and polyphase loads 
rated 10 Kva. and smaller, 50 or 60 
cycles. 115, 230 or 460 volts. May we 
send you bulletin 51-1 which contains 
complete data? A new unit for applica- 
tions up to 15 VA. Equip- 


the type best suited to your needs. Write for Bulletin GCV-74 
ped with leads or termi- 
TTA nals. 


iwenrean transronwen co | OVUM og et OO Pa toe ee 


units can be built to your special specification. So—whether it’s 
| VA for an instrument or 10 KVA for a production line—make 
ita SOLA and be sure! Our engineers will assist you in selecting 





AMERICAN TRANSFORMER CO. 














For addresses, see pages 82-91 73 








vi 1-AMMETERS WATCHES 


CAMBRIDGE VOLTAMOGRAPH ... for Polarographic Analysis 


CAMBRIDGE VOLTAMOGRAPH enab!e rapid chemical analysis of solutions by an electro-chemical method. With it, most metals and 


ibstances can be determined both qualitatively and quantitatively. Simple to operate, it requires only 
At a specific oltage nerease in current indicates the presence of a specific ion and concentration of the ion 
ange th increas¢ Although rugyvedly built for industrial use, its utility for research has not been sacrificed. 


METALLURGY, PHYSICAL CHEMISTRY, COL- CAMBRIDGE INSTRUMENT cO., INC. 


LOID SCIENCE, BIOLOGY, PHARMACOLOGY, MEDICINE, 


and in mest all the PROCESS INDUSTRIES. 3732 Grand Central Terminal, N. Y. C. 
AAA AA AAA AAA A A 4 4 SA ASS, »4 4.4» +.» +++ +++» + 4 by ty tb Oy bd 
YOLT.AMMETERS VOLTMETERS., Indicating VOLTMETERS, Micro, VOLTMETERS, Peak VOLTMETERS, Vacuum WATCHES, Chronometer 
. Radio Frequency Clough-Brengle Cc Tube (Cont'd Bliss & Co 
; Ferris Inst. Corp General Elec. Co, General Radio Co Burke, Loui 
- De Jur-Amsco Corp ; Hickok Elec. Inst. Co. Measurements Corp. Se are 
, Ferranti Electric, Inc VOLTMETERS, Millivoit- RCA Manufacturing Co Microvolts, Inc. Clebar Watch Co 
rag — = — meters Sensitive Research Inst Radio City Products Co Jaeger Watch Co 
Triplett Electrical tnst icko ec nst. 0 Ballantine Labs : Reliance Instrument Co Jardur Jmport Co 
e > Mie C Niagara Electrical Inst Bristol Co. i gue Recording Televiso Co. Neg =. &..26 2 
& Mfg N n Electrical Inst Burton-Rogers ¢ nestor UO Triplett Electrical Inst sastor Stop Wate 
Wes Elec. Inst. Corp P n Apparatus Cort Cambridge Inst. Co Cambridge Inst. Co Triumph Mfg. Co ~_ or ~_ Watch 
. TAMPERE. NOUR : City Products ¢ De Jur-Amsco Corp en eet sag Weston Elec. Inst. Corp Stillman Co. 
‘ . " » esterline- Angus ) S a 
METERS Sah sehen Be ecm hemes ” General Elec. Co. Ghatteress Mfg. Co WATCHES, Stop 
Roller-Smith Co Etna Elec. Work Leeds & Northrup Co VOLT-OHMMETERS Aristo Import Co 
eral Electric C Sensitive Research Inst General Elec. Co. Roller-Smith Co. Mic Clough-Brengle Co Burke, Louis 
VOLTMETERS tact Sin n } ( Hickok Elec. tnst. Co. Westinghouse Elec. & Mfg De Jur-Amsco Corp Central Scientific Co 
Making Mfg. ( Radio City Products Co. VOLTMETERS, Thermionic Hickok Elec. Inst. Co Clebar Watch Co 
Weich Mfg. Co Rawson Electrical Inst. Rectifier Jackson Electrical Inst Ducommun Co 
Westing se Flec. & Mfg KvA Manufacturing Andrew, Victor J Precision Apparatus Corp Elec. Facilities. Inc 
Weston Elec. Inst Corp Roller-Smith Co Cambridge Inst. Co Radio City Products Co Elgin National Watch 
Elect Tachometer Cerp Winslow Co Sensitive Research Inst Generai Radio Co Rawson Electrical Inst eager Co. 
5 Simpson Elec. Co Measurements Corp. RCA Manufacturing Co risher Scientific Co. 
ae Segehe Southw’n Electronics Labs VOLTMETERS. Thermo Roller-Smith Co Gaertner Scientific Corp 
} = Mherteionl Seat Thwing-Albert Inst. Co aah, ise ales Go Sensitive Research Inst Jaeger — Co 
kson C3 st r . , F r po Ce 
ee iain rC Rawson Electrical Inst wae we se _— Cambridge Inst. Co weg oo ate wl r + & J E 
tichek Electrieal Inst. wee ag eran Ro Westinghouse Klec. & Mfg ~ sabe oe ee Triplett Electrical Inst Negus, T 8. & J. D 
. area - — Weston Elec. Inst. Corp so oe Triumph Mfg. Co ’astor Stop atch Co 
~ ate Shalicross Mfg Co Whemtes test. Co ueneral Elec Co. Welch Mfg. Co. yierce Watch Co 
~ - ——_ Sticht Co., Inc Hickok Elec. Inst. Co Westinghouse Elec. & Mfe Racine & Co., Jules 
: s Televiso Co . : Rawson Electrical Inst ee ae Scherr Co., Inc 
vV OLTMETERS. Electre- Welch Mfg. Co — Oxide Rec Randitive Yeseatth ‘inst Weston Elec. Inst. Corp or, m4 ¥.. 
tat feston 0 - > . r al Inst. sti]] ‘0 
ste Weston Elec. Inst. Corp Clough-Brengle Co innate oe ‘ - VOLUME CONTROLS Stillman ¢ 
bf VOLTMETERS, Micro Ve Jur-Amsco Corp —— ’ & Arca Regulators Tagliabue Mfg. Co 
} Camopridge Inst. Co General Elec. Co Weston Elec. Inst. Corp Clarostat Mfg. Co Testrite Instrument Co 
eral Ele De Jur-Amsco Corp General Radio Co. Wheelco Inst. Co aan Ge. gernickow Co., 0 
Hickok Elec. Inst. Co Hickok Elec. Inst. Co VOLTMETERS, Vacuum General Radio Co. i 
Rawsen Electrica st s, Inc Radio City Products ¢ Tube International Resistance WATCHES, Stop-Electrie 
VOLTMETERS dicat Rawson Electrical Inst Roller-Smith Co Andrew, Victor J Mallory & Co. Central Scientific Co 
u d ’ Ren sit Research Inst Simpson Cc Ballantine Labs Elgin Natl. Watch Co 
~ ] ime Supreme Instruments Cambridge Inst. Co VOLUME INDICATORS Jaeger Watch Co 
Televiso Ce Triplett Electrical Inst. Clough-Brengle Co Sound Meylan, A. R. & J. E 
Triplett Electrical Inst Triumph Mfg. Co Fisher Scientific Co Amplifier Co Stillman Co M. J. 
. Weston Elec. Inst. Corp Westinghouse Elec. & Mfg General Elec. Co Daven ¢ Tagliabue Mfg. Co 
Wheeico Inst. Co Weston Elec. Inst. Corp (Cont'd General Radio Co Thompson Clock Co 


VOLTMETERS 


—and instruments for all 
electrical measurement 





Maintains a constant a-c line voltage 


The SECO automatic voltage regulator maintains a constant 
output voltage with variations in input voltage or load cur- 


; 
i 
rent. It consists of a thyratron tube circuit controlling a 
| motor-driven variable voltage transformer. 


Available for 115, 230, or 440-volt circuits in 
capacities up to 75 KVA. 





FEATURES 
@ High efficiency—low exciting current 
@ Output voltage and sensitivity beth adjust All the types, sizes, ranges and oper- 
able from front panel ating specifications necessary for lab- 


@ Quick response 


@ No critical mechanical adjustments oratory, switchboard and maintenance 


requirements. Consult the WESTON 


APPLICATIONS . specialist in your vicinity on any in- 
@ Manufacturing Equipment strument problem. Bulletins avail- 
@ Electrical Testing , 
® tee Gaienest able. Weston Electrical Instrument 
@ Fluorescent Lighting Corporation, 591 Frelinghuysen Ave., 


Newark, New Jersey. 
Send for BULLETIN 163 SI 


SUPERIOR ELECTRIC CO. E STON 


135 HARRISON ST. BRISTOL, CONN. 


Ustvumenls 














‘ For addresses, see pages 82-9] 


























FOR YOUR 
A. C. POWER 
CONTROL 


STANDARD POWERSTAT variable trans 







formers are available for operation on 115, 230, or 
440-volt circuits—single or three phase—in capacities 


up to 75 KVA. 


@ ELECTRIC FURNACE CONTROL 





@ Investigate the use of POWERSTATS for manua 
or automatic control of electric furnace 


temperatures. 


@ LABORATORY AND SHOP LINE VOLTAGE 
CONTROL. 














Ferris Modei 32 Radio Noise and Field 
Strength Meter 


A Universal Direct Reading Micro- 
voltmeter for Measuring ail Types 
of Radio Noise and Carrier Fields. 


Coverage 150-350 and 550-20,000 kilo- 
cycles—direct reading logarithmic scale 
on output meter—built in calibrating 
generator. Send for bulletin I 32 for 
complete details. 


@ LIGHTING CONTROL 


@VARIABLE VOLTAGE SOURCE FOR ELEC 
TRICAL TESTING 


Send for BULLETIN 149 SI 


SUPERIOR ELECTRIC CO. 


134 HARRISON ST. BRISTOL, CONN. 


Write for complete general catalogue on 
Ferris Signal Generators. 


FERRIS INSTRUMENT CORP. 


BOONTON, NEW JERSEY 














For Voltage Measurements 


cA. @ D.C. Voltmeter: 





} Stabilized, balanced, degeneratiy 
plifiers liminate ‘“‘zero drift’ 
change of zero with range selectior 
Polarity reversal switch. Linea 
calibration Meter not damage 
severe yverle id 


@ A.C. Voltmeter: 





Balanced diode circuit reduces 
zero drift. Compact, low-los 
low-capacity probe designed fe 
accurate measurement tor tr 
quencies from 30 cycle ove 
150 megacycles. Built-in blocking i f ‘ ? 
condenser to remove d.c. con # sf 
1 ) 1h} + } y ? 
ponent. Calibrated to read r.m.s RAYTHEON VOLTAGE STABILIZERS 
values of a sine-wave or /1% oft . ; S Patent 985,638 end 1.085.635 
the peak valu mpl a 
arts or adjustments, which 
wave 
eS en a hi, | SOME BENEFITS OF STABILIZED VOLTAGE 
@ Specifications. Besta sare 
oe . tory lest Equipment——eliminates manual voltage adjustments 
" . j A plitiers and Re titiers—makes AC fluctuations un mportant 
Ranges: Push button selection of five ranges, 1, 3, ’ oratories—holds AC voltage constant during tests 
] 10, 30, and 100 volts full scale either a.c. or d.c. \ os —stabitizes Mumination 
| : : ee X-ray Tubes—holds filament emission constant 
| Accuracy: 2% of full scale on each range either N Pirani Gauges—permits AC operation 
ac. or d.c. . Write for New Bulletin 
| Power Supply: 115 volts, 60 cycles—no batteries. a a DL 48-71142 
| Dimensions: 434” wide, 6” high, and & deep 3 ~s Po ail 
Weight: Approximately six pounds. 
| Price: $135.00 f.o.b. Boonton, N. AF 


MEASUREMENTS CORPORATION 
® 
WY 
BOONTON NEW JERSEY 





WALTHAM, MASS. 














Please mention THE 1942 INSTRUMENTS INDEX when writing 








WATER to X-RAY 


mp for Every Purpose 

If you need pure 
water for the most , anni =" 
exacting research or | 
laboratory purposes 
or in large or 


small quantities for 
industrial purposes 





install 


STOKES 
AUTOMATIC 









A NEW METHOD OF 





WATER STILLS watiaanenee PROTECTING INSULATED WIRES a 
Stokes Stills are available in Seamless ALUMINUM or COPPER Tub- eI 
stock model, single-effect units, FREQUEN CY METERS ing is Drawn over the Wire or Wires in pee 
from \/ g.p.h. to 100 g.p.h. POWER FACTOR METERS such a manner that ANY kind of a bend hs 
Electric-, steam- or gas-heated. can be made and the ends easily 8 

, aa 
Many exclusive features of de- , VOLTMETERS trimmed. ; ae 
sign and construction maintain exceptional AMMETERS, ETC. Gives Positive Protection to the Wire th 
purity of distillate, assure low operating against Corrosion, Acids, Oils, etc. * 
cost, Minimum maintenance expense, long 4" Rectangular Cases, Flush or Pliable, Compact, Light in Weight and i he 
life. More than 18,000 in use. Surface Mounting. W ith or without Protects Mechanically like Armor. e | in 

These stills produce highest quality cceieet Mieke ile seenctive Produces added Stiffness yet can be ie 
distillate . water with total solids less iduminate Mais. sNCat, attrac 4 Bent to shortest Radii. * Outside ; = 
than 3 to 5 parts per million, with chlor- easy to mount. Diameter can be held to close Toler- — 
ine content less than 1 part in 10 million ; eres ee —* ances and any required wall thickness Al 
and to pass electrical resistance tests of COMPLETE INFORMATION UPON REQUEST can be made. an 
300,000 to 500,000 ohms or better. Manufacturers of all sizes and types of tic 

Write for new, complete 24-page cata- Electrical Indicating Instruments ae Tk FRED SAMPLES at 


log with typical analysis, operating cost PRECISION TUBE CO. Di 


> > ; » 5 ati Specialists in Accurately Drawn Seamles f 
ba . y a s po 
igures and other valuable information ALUMINUM, COPPER and BRASS Tubing in om 
Sold through dealers or direct. the Smaller Sizes. tic 
3824-26-28 TERRACE ST. 


ch 


























ge 
6008 TABOR ROAD, OLNEY P.0., PHILA., PA. ; . a onan ‘ th 
10514 DUPONT AVE., CLEVELAND, OHIO eSeaeseuseees au = aa 
po 
th 
WATER ANALYSIS OUT- WATTMETER, Recorders WEIGHTS, Metric WIND DIRECTION & 
FITS Bristo! Co. Ainsworth & Sons VELOCITY RECORD. R¢ 
Taylor & Cc., Inc Esterline-Angus Co Becker, Inc., Christian ERS (Cont'd) ’ 
General Else. Co. Central Scientific Co Green, Henry J 
w : C Roller-Smith Co. Chicago Apparatus Co Kenyon Instrument Co 
gm Constant Sensitive Research Inst Exact Weight Scale Co Leeds & Northrup Co. : to 
Elec. Heat Control Therm-Electric Meters Co Gaertner Scientific Corp Westinghouse Elec. & Mfg a 
at Control App Westinghouse Elec. & Mfg Gurley, W yey .E Zeiss, Inc.. Carl for MEASUREMENT& CONTROL é 
Keller Mfg. Co. - 
WATER FEEDERS WAVE METERS aeegiasl: Minake Werke WIND GAGES (See 
AUTOMATIC Andrew. Victor J Seederer-Kohibusch, Inc Gages, Wind) t = 
eae Setar Co. RA Manufacturing — — "a WIRE, Fine, Copper, AMMETERS : ch 
elfield Ce oledo Scale ( 
Henszey Co WAX MELTING APPA- Torsion Balance Co. wy ol VOLTMETERS i mn 
Mason-Neilan Regulator RATUS Troemner, Henry rey ; . 
Meal ar Mfg. Co Central Scientific Co. Voland & Sons, Inc. WIRES, Gear Measuring WATTMETERS : 
eDonnell & Miller Fisher Scientific Co. Welch Mfg. Co Van Keuren Co. & 
Merrit sng & Sales Co premaen Geeutifc Cl. =—§- WEIGHTS, Test (Seo WIRES, Thread Measuring Steno or ricerca I 
Northern Equip. Co Tagliabue Mfg. Co. Weights, Avoirdupois, Sheffield Gage SYNCHROSCOPES Ww 
WATER METERS (See YEATHEROMETER ee SF CD Van Keuren Co. VOLTAGE REGULATORS 
Liquid M ee Atlas Elec. Devices Co WEIGHTS, Troy X-RAY CAMERAS, Dif- la 
sain: nes werent moccavess Becker, Inc., Christian ay ; AUTOMATIC STARTING EQUIPMENT : 
’ Central Scientific € 
WATER METER TEST. Automatic Recording cook Wika Geeky Oe Baird Associates LOAD REGULATORS ; ; 
ERS (See Testers. Exact Weight Scale Co Gurley. W. & L. E Mayes Scientific App ' Ac 
Water Meter) ‘ Howe Scale Co ame irate Co. X-RAY EQUIPHENT CURRENT REGULATORS ; ; 
Martin Decker Corp Newark Scale Work “ whee ee é ‘ 
WATER & sepiment Reller-Smith Co. Seederer-Kohlbusch, Inc Se ekall Baentrie cama tae aide - 
APPARATUS recter~ Ame < Torsion Balance Co. Fish-Schurman Co. 
Central Scientific Co. Toledo Scale Co Troemner, Henry ja Flee. X-Ray Corp SYNCHRONIZERS i J. 
Davis Reg. Co WEIGHING MACHINES WEIGHTS & MEASURES, Hayes Scientific App é 
ae ee. ¢ _ : (See various headings PRECISION STAND- a aw Labs. § 
Ruska & Co a gaa pane igen ‘ P- —-gg Christian Kelley Koett Mite Co é 
7 0 » ie Celle & . 
Tagliabue Mfg. Co. WEIGHTS, Analytical Gurley. W & L. E Patterson Screen Co The VICTORY PROGRAM calls ; Sol 
Thomas Co., Arthur H ee «& a tt Jacobs Bros. Co Westinghouse X-Ray Co i . 
ecker, ine., Gnrietian Pfaltz & Bauer, Inc Wyland, George ; : ° r 
WATTHOUR METERS Central Scientific Co Aww webs Kohibusch, Inc oe for quick deliveries and WE can F d 
General Elec. Co Exact Weight Scale Co Torsion Balance Co. X-RAY FLUOROSCOPIC : En 
Westinghouse Elec. & Mtg.  isher, Setentific Co. Troemner, Henry maces A ag be counted on to serve our : ace 
WATTHOUR METER Howe Scale Co ; WEIR METERS (S00 Fiow- Flesreesesie) : . : sii 
' Newark Scale Works ith com lez 
TESTERS (See Testers, Pfaltz & Bauer, Inc WIND DIRECTION & X-RAY _ INTENSIFYING customers promptly wi ; —_ 
Watthour Meter) Seederer-Kohlbuseh, Inc VELOCITY INDICAT- SCREENS (See ¢ . t ity 
Suter. Alfred ORS Screens, X-Ray In- plete satisfaction. a I 
WATTMETERS,  Electro- pease Co., Arthur H. Electric Speed Ind. Co tensifying) tio 
static orsion Balance Co. Elec. Tachometer Corp " : 
Sensitive Research Inst Troemner, Henry Friez & Sons 7 a oo © ‘ \: i 
Vetend 6 Sons, Ine. General Elec. Co. Ray) Write for literature i 
WATTMETER, Indicators oa eon oe Geophytion) tact. Go. é 
Autocall Co WEIGHTS, Avoirdupois a. eee i I 
General Elec. Co. Becker, Inc., Christian ane | ~~ seomeniee-a . , : FR! 
, ’ Southw'n E tronics Labs Ray) ; Y 
Hickok Elec. Inst. Co. Central Scientific Co Westinghouse Elec. & Mf } Ne\ 
Niagara Elec. Inst. Exact Weight Scale Co . ~ . X-RAY STEREOSCOPE ba 9 
Norton Electrical Inst Gurley, W. & L. E WIND DIRECTION & (See Stereoscope, X-Ray) e 698 
Rawson Electrical Inst. Howe Scale Co —” RECORD. 7 » 
Reliance Instrument Co Newark Scale Works RS X-RAY TUBES (See Tubes, 3 a 
Roller-Smith Co. Seederer-Kohlbusch, Ine Elec. Tachometer Corp X-Ray) i y Ss T R U Mi E | T Cc Oo R P. FA tist 
Sensitive Research Inst Suter, Alfred Esterline-Angus Co 2 mec 
Therm - Electric Meters Co Torsion Balance Co. Friez & Sons X-RAY VOLTMETER, . . a thei 
Westinghouse Elec. & Mig Troemner, Henry Geophysical Instrument High Potential 316 Vally St. Burlington, lowa , , ae 
Weston Elec. Inst. Corp Voland & Sons, Inc (Cont'd Shallcross Mfg. Co. 10M 


re For addresses, see pages 82-91 
i 














ms 


ne a ene eet ae 


re Tae od 











BOOKS 
OF INTEREST TO INSTRUMENT MEN 





AppHeations of Chemical Engineering. 
Edited by HARRY McCorMACcK. D. Van Nos- 
trand Co., Inc., New York, 1940. Cloth, 6 
91% inches, x + 431 pages. Price $3.75. 

For several years it has been known to 
an increasingly wide circle that (1) the 
twenty or thirty outstanding instrument 
engineers in this country who do not hold 
the degree of Chemical Engineer could 
qualify as chemical engineers by reason of 
their years of work with and for the chem- 
ical industries: (2) the modern chemical 
engineer has to be acquainted with at least 
the fundamentals of Instrumentation. 

It is with satisfaction, therefore, that we 
hail the appearance of a chemical engineer- 
ing book in which measurement-and-control 
subjects are properly emphasized. In all 
probability this emphasis was not deliberate 
in the sense of having been planned from 
the start. This book had its inception at the 
American Institute of Chemical Engineers 
conference on chemical engineering educa- 
tion in 1929 and 1935, and more particularly 
at the 1936 meeting of the S.P.E.E. whose 
Division of Chemical Engineering then ap- 
pointed an editorial board and a committee 
on chemical engineering laboratory instruc- 
tions. No doubt, when these professors of 
chemical engineering put their heads _ to- 
gether they did not even have to discuss 
the inclusion of measurement and control 
subjects: they took for granted the im- 
portance of these subjects. The result is 
that the first two chapters are 

Measurement of Temperature by R. A. 
Ragatz. 

Flow of Fluids by J. H. Rushton. 

If that is not giving the place of honor 





to Instrumentation, what more could one 
want? 
Well, one might want profuse notes on 


measurement methods in all of the other 
chapters and in the seventy-two Experi- 
ments. And that is exactly what one gets! 

The other chapters are as follows: 

III. Flow of Heat. By Harry McCormack. 

IV. Evanoration and Evaporators. By 
W. L. Faith and H. McCormack. 

V. Distillation. By Joseph H. Koffolt and 
James R. Withrow. 

VI. The Drying of 
Hougen. 

VII. Humidification and Dehumidification. 
By O. A. Hougen. 

VIII. Gas Absorption. By J. C. 
J. C. Whitwell. 

IX. Filtration. By E. W. Comings. 

X. Classification and Concentration of 
Solids. By Henry T. Ward. 

XI. Size Reduction. By Lincoln T. Work. 

All authors are professors of Chemical 
Engineering. They evidently became well 
acquainted with one another and evidently 
worked under extraordinarily competent 
leadership ; and the evidence is the uniform- 
ity cum diversity which makes this volume 
a book rather than a heterogeneous collec- 
tion. 


Solids. By O. A, 


Elgin and 


M. F. BEHAR 


The Modern Theory of Solids. By 
FREDERICK SEITZ McGraw-Hill Book Co. 
New York, 1940. Cloth, 6 * 9 inches, xv 
698 pages. Price $7.00. 

Not many years ago, most applied scien- 
tists regarded the development of quantum 
mechanics as something unlikely to affect 
their work. Professor Seitz’s shows, 
however, that there are a tech- 


book 
number of 


nically important properties of solids where 
quantum theory is already now in a posi- 


tion to contribute to our understanding 


Among them are thermal and electrical 


conductivity, magnetic properties and, to a 


certain extent, even the mechanical proy 
erties like strength and elasticity. 

The book begins with the empirical class 
ification of into five 
Metals, 


tals, semi-conductors, and molecular crystals 


solids fundamental 


types: ionic crystals, valence crys- 
The subsequent chapters deal with the com- 
mon and different properties of these types, 
and with the methods of their theoretical 
treatment. While sections are highly 
mathematical, others contain many quali- 
tative arguments and conclusions which will 
be of great value for engineers, chemists, 
or experimental physicists, who are not par- 
ticularly interested in all the mathematical 
details and who will be greatly 
the 306 figures and diagrams. The book is 
clearly written and it can be heartily rec 
ommended 


some 


assisted by 


I. ESTERMANN, Professo) 
of Physics, Carnegie 


Technology, Pittsburgh. 


Assoc, 


Institute of 


Standard Handbook for Electrical En- 
gineers—7th Edition, ARCHER E. KNOWL- 
TON, Editor-in-Chief, and R. M. SHoop, 
Assistant Editor. McGraw-Hill Book Co., 
New York, 1941. Leatherette, 6 x 9% inches, 
xii + 2303 pages. Price $8.00. 

A handbook is difficult to review as no 
one individual can take the time to check 
all the data contained therein. In this case 
the book is the seventh edition of this well- 
known electrical engineers’ handbook 
following subjects are 
Conversion Factors: 


Sections on the 
included: Units and 
Electric and Magnetic Circuits; Measure- 
ments; Properties of Materials; Circuit Ele- 
ments; Transformers, Regulators and Re- 
actors; Alternating-current Generators and 
Motors; Direct-current Generators and Mo- 
tors ; Rectifiers and Converters; Prime 
Movers; Power Plant Economics; Power 
System Electrical Equipment; Power Trans- 
mission; Power Distribution; Wiring De- 
sign—Commercial and Industrial Buildings 
Illumination ; Industrial Power Applications ; 
Electric Heating and Welding; Electricity 
in Transportation; Electrochemistry ind 


Electrometallurgy ; 3atteries; Wire Tele- 
phony and Telegraphy Electronics and 
Electron Tubes; Radio and Carrier Com 


munication; Codes and Standard Practices 
and Electrophysics. 


RICHARD RIMBACH 


The Meteorological Glossary — Third 
Edition—First American Edition. By the 
Authority of the Meteorological Committee, 
Air Ministry, England. Chemical Publishing 
Co., Inc., New York, 1940. Cloth, 5%4 83 


inches, 251 pages. Price $3. 


4 


arrangement of all the 
with in meteorol- 
Illustrations show 


An alphabetical 
terms and concepts met 
exnlaining them. 
weather-maps of various weather conditions 
and the various classifications of cloud for- 
mations. A section is devoted to the 
equivalents of English Danish, 
Dutch, French, German, Italian, Norwegian, 
Portuguese, Spanish and Swedish. 


ogy, 


large 
terms in 


RICHARD RIMBACH 





How to MEASURE 
and CONTROL 
Chemical Engineering 


Processes 





Successful plant operation depends as 
much upon ability to control the process 
as it does on knowing how to design and 
construct the plant. For that reason you 
will find this new book on up-to-date in 
struments, and their design and construc 
tion, especially useful and valuable 


Just Out! 


INDUSTRIAL INSTRUMENTS 
for 
Measurement and Gontrol 


By THOMAS J. RHODES 


Engineer, Procter & Gamble ¢ 


573 pages, 6x9, 282 illustrations, $6.00 


reference book for all 
concerned with instrument and _ control 
problems in industry. Fully covers in a theo 
retical and practical way the measurement and 
control of temperature, pressure, fluid flow and 
liquid level. Automatically controlled continu 
ous processes are thoroughly analyzed and prac- 
tical rules established for the design and mainte 
nance of controlling instruments. The book 
supplies the data called for by the enormous 
increase in the number of instruments and con 
trols used in industry, together with the in 
creased complexity of the problems attending 
their design, installation, and maintenance 


ERE is a practical 


Up-to-date facts 


on; 





—all types of pres- 
sure-measuring in- 
struments; 


— indicating and 
record.ng thermom- 
eters; 


—design and cen- 
struction of ther- 
mocouples 


—<design and con- 
struction of radia- 
tion pyrometers; 


—how to solve 
problems in flow 
measurement ; 


—liquid-level meas- 
urement by means 
of float gauge in- 
struments; 








—telemetering; 


—etc., ete. 


MAIL THIS 
COUPON 





McGraw-Hill Book Co., 330 W. 42nd St.. N.Y.C 


Send me Rhodes Industrial In iment for | 
Measurement and Control for 0 days’ exam'na 
tion nh approval In 10 days I will send $6.00 

| plus few cents postage vr return book postpaid 
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by other American reviewe's. This new fea- 
ture consists in printing ‘tween paren- 
theses the year of publicaci:a of every 
book, paper or other disclosure to which 


reference is made in the text. Thus, instead 
of the nearly-universal custom of citing in 
this way 

“It had been shown by Jones25 and by 
Smith in 
the new style is like this 

“It had been shown by Jones (1933) and 
by Smith (1939) ...” 
and of course the bibliographies at the 
ends of articles, or of sections of articles, 
are arranged alphabetically by authors and 
chronologically for each author. Some bib- 
liographies, moreover, are classified by sub- 
jects. Being an editor myself, I could write 


a long review about this and other evi- 
dences of the Editor’s painstaking (and 


efforts to make the whole book 
reference as well as de- 


successful) 
easy to use as a 
lightful to read. 


Another thing a Preface could have 
pointed out is that the Editor, and The 


Physical Society back of him, overcame 
war-time difficulties to carry out their plans. 
For example the article on ‘Photoelectric 
spectrophotometry and its use in industry” 
was to have been written by Professor A, C, 
Hardy of M.I.T. but he could not do it in 
the time left after he received the Society's 
invitation, so Dr. W. D. Wright of Imperial 
S.&T. came up as pinch-hitter and made a 
home run. (In cricket lingo, “‘went to the 
wicket as substitute batsman and scored a 
century.” ) 

Most of the other articles, of 
not show signs of having been written under 
pressure. On the contrary, they are polished 
gems. The authors, of course, are predom- 
inantly British but the reader will 
nize one Ohio State and two M.I.T. 
in the list of articles which follows 

Sound. By E. G. Richardson. 

Musical acoustics. By E. G. 

Photoelectric spectrophotometry 
use in industry. By W. D. Wright. 

The infra-red spectra of polyatomic mole- 
cules. By Harald H. Nielsen. 

The gamma radiations emitted in nuclear 
processes. By N. Feather. 

The Bohr theory of nuclear 
R. Peierls. 

Electron microscopes of 
tions. By O. Klemperer. 

New lens systems. By H. W. 

The absorption of light in 
space. By A. Hunter. 

Solar physics. By A. D. Thackeray. 

Surface tension. By R. C. Brown. 

Equations of state. By James A. 
and Walter H. Stockmayer. 

Electrical discharges in gases and their 
applications: Part I. By V. J. Francis and 
H. G. Jenkins. 

Some interactions with metals 
and crystalline solids. By J. K. Roberts. 

Viscosity and the nature of substances of 
high molecular weight in solution. By F. 
Birich. 

The development of the teaching of ex- 
perimental physics in British universities 
By Allan Ferguson. 

At the time of writing this review (Aug. 
41) it is learned that only Vols. I, II and 
IV are out of print. When you order this 
one, send for III, V and VI. and order 
VIII in advance! The North Atlantic must 
and will remain an open lane for the inter- 
change of good books like this between the 
two halves of our common Civilization. 

—M. F. BEHAR 


course, do 


recog- 


names 


Richardson. 
and its 


reactions. By 


high magnifica- 
Lee. 


interstellar 


seattie 


of gases 


The Electron Microscope (Elektronen- 
Ubermikroskopie). By MANFRED VON AR- 
DENNE. Julius Springer, Berlin, 1940. Paper, 
6% xX 10 inches, 393 pages. Price 54 RM. 

This new instrument, the electron micro- 
scope, has attracted a great deal of interest 
in the last few years. It has afforded a new 
degree of resolution in microscopy, yielding 
magnifications which at 100,000 diameters 
are equally good in resolution as those made 


with the ordinary microscope at 2500 diame- 








ters, and permitting the observer to 
arate distances in the neighborhood of 20 
to 50 atom diameters. This new 
has alreacy opened new fields of research, 


sep- 


microscope 


especially in medicine and bacteriology, and 
has recently been successfully applied in 
metallography ; its early development was 


chiefly German, while the American devel- 
opment was made by Dr. Zworykin and his 
R.C.A, This latter microscope 
market and is being widely 


associates at 
is now on the 
applied. 

The present volume, written by a German 
authority, is the most complete treatment of 
the subject the reviewer has seen. It is 
well-balanced between theory and applica- 
tion. Twenty-seven pages are devoted to the 
physical basis, six to the theory of the 
electron microscope, 105 to its construction, 
and 190 to its operation, including a section 
on stereoscopy. Numerous excellent electron- 
microscope photomicrographs are included. 
The book is well printed, and the diagrams 


good. This is a book to be unhesitatingly 
recommended to workers in this field, 
whether they be interested primarily in the 


physics of the electron microscope or in its 
ipplications, 

ROBERT F. MEHL, 

allurgical Dep’t, Carnegie 

of Technology, Pittsburgh. 


Head of Met- 
Institute 


Exploration Geophysics. By J. J. JAKOSKY. 
Times Mirror Press, Los Angeles, Calif., 
1940. Cloth, 6% *9%4 inches, xii + 786 
pages. Price $8. 

As its name implies, geophysics combines 
the sciences of 
ploying physical 


physics and geology by em 
principles for the solution 
of geological problems. While its most ex 
tensive application has been in the 
for oil or oil-burning structures in sub-sur- 
face rock strata, it has been widely used in 
mining exploration for metallic minerals 
and to a minor extent in various other 
branches of engineering. 

Until recently no book on applied 
physics has been available which could, in 
any sense, be considered comprehensive, 
although a great deal of literature consist- 
ing of individual papers on_ specialized 
topics has been published. During the past 
year this deficiency has been remedied by 
the almost simultaneous appearance of three 
new books, one of which is Dr. Jakosky’s. 


search 


2 i 
geo 


The author is well qualified by experience 
during the period of development of geo- 
physics, as well as by numerous contribu- 


tions thereto, to write such a treatise. The 
book covers the entire field of geophysical 
prospecting for oil and other minerals as 
well as applications in engineering. 

The first two chapters are introductory in 
nature, giving a brief history of the devel- 
opment of the chief geophysical methods, a 
discussion of their economic and 
importance, and an appraisal of their rela- 
tive usefulness in the fields of exploration 
in which they are individually applicable. 
The ensuing chapters are devoted to de- 
tailed expositions of the various techniques 
and procedures used in practice. 

The third and fourth chapters deal with 
the magnetic and gravitational methods 
which involve surface measurements of va- 
riations in the natural magnetic and gravi- 
tational fields of the earth with the object 
of locating anomalous variations in these 
fields which are diagnostic for the underly- 
ing geologic anomalies being sought. De- 
scriptions of the numerous types of instru- 
ments, the principles of their operation, and 
the field procedures by which they are em- 
ployed, are given. The technique of inter- 
preting the data (deriving the location and 
nature of the buried features) is 
seribed. 

Electrical methods of prospecting are in 
cluded in the next two chapters. Artificial 
electromagnetic fields are applied to the 
region under investigation either by direct 
application of electric current to the ground 
or induction therein of an electromagnetic 
field. If buried ore bodies, water sands, 
prominent structural relief in certain rock 
strata, ete., are present they give rise to 
anomalies in the resultant electromagnetic 


geologic 


also de- 








field which may be detected by 
measuring instruments located on the su 
face. Techniques for interpreting the data 
are presented. This is the particular type of 
exploration to which the author has 
tributed most and is, consequently, the on« 
treated most completely. Electrical methods 
have found their widest application in the 
location of metallic ores 


sensitive 


con- 


There follows a chapter on seismic meth 
ods (used chiefly in prospecting for oil bear 
ing sub-surface structures ) 
waves generated at the surface of the 
ground by means of an explosive 
reflected and refracted at the 
separating strata of different 
acteristics. The data obtained by 
portable seismometers permit the calcula 
tion of the depth and attitude of the bed 
from which the recorded impulses were re- 
flected or refracted. In this manner sub-sur 
face strata to depths of 15,000 feet on 
can oftentimes be mapped. This chapter i 
especially noteworthy because of the excel 
lent treatment of methods used in the map 
ping of beds with steep dips 

A short 
involving the chemical 


rock Sound 
charge ure 
interfaces 
physical char 
ensitive 


more 


chapter on geochemical mettl 


inalysis of soil 


ples taken from near the surface as well a 
rock samples from deep bore holes cover 
this relatively new technique in a general 
way. Geothermal methods which make us¢ 
of temperature measurements and heat flow 
in the earth are treated in a similar manner 
Two chapters are devoted to the explana 
tion of practically every conceivable method 
of making physical measurements or taki 


samples in deep drilled wells for the 
obtaining information of pr 
pertaining to the produ 


roc k 
purpose of 
pecting value or 


tion of oil in the well 
A final chapter presents practical and 
legal aspects of permit, trespass and insur 


to the per 
field 


ance practices relative especially 
sonnel and mobile equipment of the 
parties conducting geophysical operation 
This book is remarkably complete in en 
bracing every accepted method of geophysi 
eal prospecting. Particular 
been placed on field procedures, many use- 
ful formulae are derived, and numerous ex 
amples of actual survey data are presented 
A liberal bibliography of published papers 
is included in the text, and at the end ef 
each chapter is appended what appears t 
be a complete list of United States and for 


emphasis na 


eign patents. These tabulated patent refer 
ences constitute a unique feature of tl 
book. Of special interest to reader of 
Instruments is the lucid manner in whiclt 
the large variety of instruments and their 
principles of operation are described 
However, the fundamental physical prin 


ciples underlying the various methods have 


been passed over rather cursorily so that an 
inquisitive student studying geophysics for 
the first time would hardly acquire a thor- 


ough insight into the theories involved with 
out considerable outside study. Though the 
highly technical they are not 
essentially mathematical. Nevertheless, oc- 
easional flights are conducted into the realm 
of high-powered mathematics ind physi 

instance in the treatment of the 
torsion balance used in grav 


contents are 


as for 
theory of the 
ity prospecting, and the theory 
eters used in seismic prospecting. These ex 
will go over the heads of tho 


of seismon 


positions 


who are not well versed in mathematics and 
physics, and they appear somewhat incor 
gruous in relation to the rest of the book 
In a few instances the order of presenta 
tion of related topics is somewhat arbitrary 


As a consequence the book is rendered les 
suitable as a text-book. 

Nevertheless, in spite of these minor criti- 
cisms, the book is exceptionally well written 
and readable, and because of the complete- 
with which it covers the field, it is 
highly recommended as a reference work 
As such, it should be invaluable to anyone 
interested in geophysics whether his posi 
tion be administrative, practicing geophysi 
cist, or student. 

C. A. SWARTz, 
Gulf Research & 
Harmarville, Pa. 
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Handbook of English in Engineering the English language is continually evoly Meteorological Instruments. By \\ I ar 
t_aage — 2nd Edition, 1: a 4 HOWELI ing the hacks who grind out most of the KNOWLES MIDDLETON, University of Toront : 
} n \ & Sor Inc New Yor 1940 newspaper “Good English’ columns seem to Press, Toronto, Canada, 1941. Cloth, 7 « 1] ut 
nehe x page rice ise Victorian-era texts as their sources. inches, viii + 213 pages. Price $3.25 pe 
It is impossible, of course, for any man This book fills a real need for a treatis a 
it n affectation and ul omat t to sense all changes; it is difficult to per un meteorological instruments in Engelis} ect 
an utility compa ( } eive most of them; it is particularly diffi ilthough purposely not as exhaustive " ior 
I the ectior n dis cult for 1 professor whose advantageou character as Kleinschmidt’s handbook (J) ‘ 
“Wrong “Right closeness to the student body constituts struments, Vol. 9, 1936, page 188). On tl a 
i electric- He compared electri uso the double handicap of he wine mly whole it is a comprehensive and well-bal el 
th water ity to water one student body and of being out of touch anced survey of present-day meteorologic whi 
He ed steel to He compared steel with other miliews where tomorrow's Eng instruments with Canadian meteorologic hr 
t iror with cast iron lish is being spawned today. In the List of instruments naturally featured in view o i 
\ 4° > ¥ , . é “5 
| tne sme section on Idiom whicl Words Frequently Misused, 1 find (page the author's affiliation with the Canadiar A 
though or four | es long ntains forts 1) Line. Business vulgarism for kind of Meteorological Service. When there is ne 
the) xamples well as eight ex business or material. To be avoided This choice there is a tie-in with British rathe tat 
planatory paragraphs was true when “line” meant what is com than United States nomenclature and prac ng 
6 ; 1g 
| | imns are not iw headed monly (and vulgarly) « ulled the complete tice which is a little unexpected in spots rad 
\“ ns nd “Right the reader will find line But the relative paucity of collective The reviewer must hasten to say that de 1 
. > . em 
’ _ . variant Childis} ind nouns and the need of avoiding the use of velopments in this country have not beer tari 
Rattes class, type, ete., which had acquired specifi neglected but the emphasis is secondary it led 
This brief sampling conveys clearer idea meanings, gradually endowed line with re- most instances. iff 
f this book’s character and usefulness that ag mene Since the nineteen-twenties it The book opens with an_ introductor met 
would the ial pedantic review of the us- wean “ a oe see bey to write, for ex- chapter which is refreshing in style and ir note 
t ] f . rk T am! ; 4 ) @ ¢ , 
ial Enclish reference work. The au- imple, 7 Company ha idded a which the author discusses the propertic be j 
thor Professor of English in the Uni- ‘Series of three portabl models to its line ¢ommon to meteorological instruments and 3 
t f North Carolina—a garden where Of recording wattmeters. outlines primary requirements from bot} bim 
tru American culture In the same list there are two or three the viewpoint of the designer and the use T 
ent blossomed b use their roots Other Injunctions which are losing  theit The other chapters in order are on thi tion 
waters with the elix of Liberalisn validity but which should be heeded in measurement of atmospheric pressure (3¢ tess 
He } produced a guide worth many times a near re technical reports pages), temperature (33 pages), humidit It 
t ny engineer who wishes to ad jut this List of Words Frequently Mis- (16 pages), precipitation and evaporatior teor 
nce 1 e rapidly than the wverage” en- used is five pages long ind it alone is (14 pages), wind (38 pages), instruments engi 
peat worth the price of the bool for investigating clouds (8 pages), sur inst 
Ir t ngement and essentials, this M. F. BeHaAR shine recorders (6 pages) and instrument autl 
well-nigh perfect. It begins with a for investigation of the upper air (2( ] rial 
hapte n the Characteristics of Engineer pages). There is an index. Adequate refer | lent 
! Writir then leads the student through FI Lich , - ¥ ences are given to original sources and | to 
The W | The Sentence and The Para uoresce nt Light and Its \pplications. more complete treatments. i 
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I the way, I often get in my mail letters Microchemistry, Pharmaceuticals, Chemis- correction separately for which convenient (ma 
wit t that style of impersonal opening try, Foods and Food Products, Criminology, tables are available. Otherwise the treat i to tk 
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barometers “elastic errors are usually un- 
mportant . . faulty temperature compen- 
ition is a much more important defect” 
(page 45). Elastic errors are difficult to 
emedy and to eliminate by applying cor- 
ections ; complete temperature compensa- 
ion offers no primary difficulty 

An unintentional slip in the section on 
the correction for emergence of thermome- 
ter stem on page 63 is the definition of n 
which should be ‘“n degrees of the mercury 
thread out of the medium” instead of ‘‘n 
legrees of the scale.’ 

An occasional description of an instru- 
ment suffers because the 1uthor omitted 
stating some fact. For example, in describ- 
ing the record obtained from the Canadian 
radio sonde, it is not explicity stated how 
temperature, pressure and humidity are de- 
termined from the chart. It can be easily 
deduced but its omission makes for more 
difficult reading, In another example a bi- 
metal thermograph is described and it is 
noted that the instrument described would 
be improved if the bimetal were made twice 
is thick, but the original thickness of the 
bimetal is not given. 

The book contains a wealth of informa- 
tion on meteorological instruments written 
largely from first-hand experience, 

It is an essential document for both me- 
teorologists and meteorological instrument 
engineers and much can be gleaned also by 
instrument engineers in other fields. The 
author’s presentation and choice of mate- 
rial is such that reading the book is equiva- 
lent to a long visit which might be made 
to learn about the instrument technique 
and experience of the Canadian meteoro- 
logical service. Such a visit would reveal 
that most of the practices and instruments 
are similar to those used in this country, 
of those different, some are better, and 
some not as good, as our own; and so it is 
when reading the book. 

W. G. BROMBACHER, Chief, Aero- 
nautic Instruments Sec., National 
Bureau of Standards, Washington. 


Electron Optics—Theoretical and Prac- 
tical. By L. M. Myers. D. Van Nostrand 
Co., Inc., New York, 1939. Cloth, 5% x 9 
inches; xviii + 618 pages. Price $12. 

In the second line of his Preface the 
author calls electron optics “an almost new 
branch of science’; on the second page ot 
his Preface he calls it “this branch of va- 
cuum physics.’ Inasmuch as electron optics 
has not yet been “incorporated in the sylla- 
bus of any technical school” (excepting the 
Imperial College of Science and Technology) 
it is a new science. By the same token this 
is the first full-length treatise on this new 
science. 

Although the author states that it is 
written primarily for the graduate student 
who intends taking up this new science as 
a career, this book should appeal even more 
to the present workers in all allied and 
affected fields, whether they are Sc.D.’s or 
unencumbered with academic degrees. Re- 
search and development men who have been 
struggling with problems even remotely re- 
lated to the behavior of “free’’ electrons 
will probably find direct leads to solutions 
and will certainly find fundamental data 
(many heretofore unpublished) contributing 
to the rationality and chances of success of 
proposed approaches to problems. For ex- 
ample, the fifty-four page chapter on “Va- 
cuum Technique” contains many practical 
suggestions and tables and diagrams cover- 
ing an astonishingly wide variety of topics, 
from preparation of cathode surfaces to 
screen material characteristics, degassing, 
construction of multipliers, ete. And the 
133-page final chapter, entitled “Further 
\pplications,” is a rich “catch-all” which 
seems to be the result of a happy thought 
on the part of the author, to include every 
bit of useful recent miscellaneous infor- 


mation he gathered from his numerous) 


individual and institutional collaborators. 
(While browsing through this final chapter 
the reviewer was delighted to find some 
lata on high-temperature phenomena which 

(Continued on page 91) 
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The Lincoln Electrical Reference is the 


your desk for inspection. If you don’t feel that it is the 
most complete reference for industrial and commercial elec- 
trical installations you have ever seen; if you don’t think it 
will save at least $15 in time and cost on your next job, 
send it back express collect——no obligation. But see the book 
before you form an opinion. 
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first book that has attempted to incorporate Tid Sy r8 
all the information required, from hook-up qwit OO 

diagrams to illustrations of typical equip- cont n t 
ilies: ti Milids chr Gen® 

ment, charts, tables and the complete code, prove % © 
inserted in the proper sections. proto’? eacto ti 
Twelve hundred pages, 81% by 11, 1200 illus- pow? BY\) 3 o 
trations, 326 diagrams, 315 tables, half a million \n vr iol at 
words with readable type and a comprehensive \nd¥®. al ¥e é 
index——all devoted to practical electrical engi- lett col We 
neering. gies’. SyY> 
Suggested by electrical leaders, written by s\9" Kore 
E. S. Lincoln, Fellow A.LE.E., and staff and Tron Ge BS 
checked by well-known electrical experts, the groF gor 
work of four years is an up-to-date practical at re" 
reference that can be used in a minute and which Ne yind 
no engineering, construction, contracting or = erro 
maintenance executive can afford to be without. ese’ 
nsPe 
TO SEE IT IS TO BUY IT pore 
One letter on your official letterhead will bring the book to ter 








81 





DESCRIPTIVE DIRECTORY | 


Of Manufacturers and Sole Representatives Selling Instruments and Devices | 
Used for Measurement, Inspection, Testing and Automatic Control Bet 


Advertisers are indicated by bold-face type 





\ Ml ( 60 W. Exchange St., Prov Automatic Temperature Control Co., Inc., 34 East 
R. | Logan St., Philadelphia, Pa. 





Psvehr tere limers, control and specialty engineering, Valve 
4 ( 1 Gulf Bld Houston American Paulin System, 1847 So. Flower St., Los & valve controllers, various types of relays Bes 
Ar es, Calif Automatic Time Stamp Co., 139 Atlantic Ave., B ( 
& shear-relief valves, check Meteorological instruments ton, Mass. Bet 
American Telescope Laboratories, Inc., 5864 Holly Time stamps & job recorders N 
\ ( La Mic! wood Blvd Hollywood, Ca Automatic Valve Controller Co., Box 268, Tulsa, Okla ‘ 
e Vl Astronomical instruments Automatic ilve control Bid 
‘ Suns y Insts , \r in Temperature Indicating C 1017 Summit I 


. . ‘ Electrical resistance thermometers S 
A Shee a, Huntinedon below American Timer Corp., 316 Anderson Blyd., Geneva 5 i 
| . , elpt Bin 


Portable timers ae ee ee nteatinncint 71 > d 
American Transformer Co., 178 Emmet St., Newark, Bacharach Industrial Instrument Co., 7000 Benne A 


St.. Pittsbur h Pa 
Ace G l Vineland, N. J 4 , , er - Industrial instruments 
d including voltage ; “3 . i 
Ba on Electri Primer ( rp $513 Brooklyr \ E 
Cleveland, Ohio 
Relays, switches & controls 





S, nig voltage testing sets, rectifiers 
B. C., Waltham, Mass. 


zes, length measuring devices 


nnebee St., Port Maine OATES ee GUMS OR rad . : 
Amperite Corp., 561 Broadway, New York, N. Y Badger Meter Mfg. Co., 2371 North 30th St., M T 





i fins “eer oe ’ _ iquid meters 
{ York. N. ¥ Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland, Ohio | Q 
oy ( 1 \ \ ( 0 Amthor Testing Instrument Co., Inc., 48 Van Sinderen sat ie 3 & control equipm nt for power plants & . Blis 
: Ave., Brooklyn, N. Y. industrial processes. Power plant instruments; botier N 
Phys 1 testir n ’ 


achines meter, er combustion control operating directly / V 





Aerovox Corporation, New Bedford, Mass. : & from b neter. three-element fees ‘ eta 
Anderson Bros. Mfg. Co., 1910 Kishwaukee St., Rock preggers = ot, Ulrce-cremeny i 1 water control, Blos 
AN a I stean perheat control, | & ssure I 
4 & § l \ 1 Lawrence S ' mae reducin ol. Also 1 equipment 
1) ( ‘ { > for sew r mer g iy Boe! 

\ . ( ( Indiar Ap « process in 

, y r ssay & 5 . . dustries 0 
r I r ret Ind rs r JUlf Leve ter . P 
. ieee. “iamniiea Ae Wen aebenes ‘aden, emioaiened Bailey Vibrator Company, 1539 Wood St., Philadel. _ 
4 | ( Na S Sar ; oe 7 ' phia, Pa. Bod! 


Andrew, Vi rd 6429 South Lavergne Ave Chica Op : ass’ machines, grinding & polishing 1 1 





enines for ntica SS 
| S XN W l ptieal gla "ie 
A ( W x R ars , : we I y B “ 
‘ 
iachines \ ( I R. B 1101 N. Delaware S S 1 phys & o ; 
, < 7. ind s, In ne ce or Sf re 
; , sett aaea a asl thon equi| nt Boils 


0 nts rermeameter . / ( 
} \ i Cl ( In Rockefeller Plaza, New Baker Compass Co., Melrose, Mass | Y 





Allen-I ( 1326 S. Second St lilwaukee " * Sr 

1 York, N. Y Compasses : 

E ‘ sonata liming devices Baldwin Sout! wark Corp., Paschall Post Office, Pt Boor 
Aloe ( A. S $19 Olive St., St. Louis, Mo — A ve nig ibs., 4336 San Fernando Rd., se nomen aeitia eit Ro 4 
4 , > Co. 1 K § N. W., Washing Spectrochemical testing apparatus including spectro Ballantine Labs., Inc., Boonton, N. J Gr 

D. ( graphs, projection comparators, densitometers, & Artificial ears, electronic voltmeters, sound meters Bost 

M : ’ struments power source units for are & spark analysis vibration pickups, throat microphones, telephone re : Li 
A | ( Ir 192 Front St., New York, N. Y Arca Regulators, Inc., Upper Montclair, N. J celver test equipment Bost! 

+ aiccaiaadai : livdraulic & alr operated controls Ballauf Mfg. Co., D., 621 H St., N. W., Washing At 
4) n The 1219 Spring Garden St Arcturus Radio Tube Co., 720 Frelinghuysen Ave ton, D. C. Su 


. & Ss - 12 n arden; Newark. N. J. Meteorological instruments Boul 
Vacuum tubes Barber-Coleman Co., Rockford, Ill. N. 
Aristo Import Co., Inc., 630 Fifth Ave., New York Fractional horsepower motors, Valve Operatir 
t hes vices, Regulating Valves, Thermostats, Contr 
Arrow-Hart & Co., Hartford, Conn Rotary Switches, Hardness Testers « 
Magnetic, mereury & relay switches Barbour Stockwell Co., 205 Broadway, Cambridge Bows 
: Ashton Valve Company, 161 First St., Cambridge Mass. Fo 
. Mass Tachometers at 








4 ; { r detr fot - Py arenes — —_ 30 
Pop, safety & relief valves, pressure gages, gage Barkon-Frink Tube Lighting Co., 23-10 Bridge P Boyls 
testers & master pilot & master pressure gages South, Long Island City, N. ¥ Ch 

Askania Regulator Co., 1603 So. Michigan Ave,, Chi- Daylight te 





American Cystoscope Makers, Inc 1241 Lafayette 


Ave., New York, N. Y yt att. Barnstead Still & Sterilizer Co., Inc., 2 Lanesvill Brabe 


Associated Research, iInc., 431 S. Dearborn St., Water stills & 
Chicago, Ill. 


Bastian-Blessing Co., 240 E. Ontario St., Chicagc Brad! 

- esting equipment. Special meas lll. Ha 
irir n truments ectrical nature. Pesulating ly he 

American Electrical Sales Co., Imc., 65+ ‘Sth ». eC ae a. 1 pale boy "nite Regulating valves , 
St.. New York. N. Y “<> elie a _ , om Bausch & Lomb Optical Co., 635 St. Paul St., Roches- —_ 

‘ . ter, N. Y. - 


American Gas Accumulator Co Optical instruments for industrial, scientific & edu Braun 
Elizabeth, N. J . ational use including microscopes, colorimeters, re Fra 





oO 
nN 
z 
= 
= 
» 
> 
= 
- 
a 














Atlas E , D y: 4., 9 West Superior S fractometers, photomicrographic & metallographic Lal 
( ; 
: 7 : equipment, contour measuring projector cal glass $ 
. ‘ ( & E : sade-t) ——_ a ae eee ] - to ne . g projector, opt | L Briste 
> ' NJ ; Agi : : & special optical systems Rec 
son S \ o Valve Co., 282 South St., Newark, N. J Beck Bros., 421 Sedgley Ave., Philadelphia, Pa pres 
t ator valves resist liqn 
\ | r { 4 N K er betann Co Shelby. Ohio Re = ors a ani : 
. an <0., ancy, Vu Beck Co., Harold C., 223 West Mt. Airy Ave., Phila =i 
; : Bd Electrical signaling, contr & metering devices delphia, Pa ; core 
, "' elie a . Automatic Control Co., 1005 University Ave., S Pescuesher caatuaiian po 
' ] . 10 eOrgia ve Paul Minn . m : > 
~~nacegh os oe gw ae ; Becker, Inc., Christian, 92 Reade St., New York, N. Y ne 
— ~- , ratus ce egg a & sa ; a se Precision balances & weights, including analytica — 
4 g ’ in g § sequence mntrollers “ ‘ ror 
: 7 : assay, gnetically damped, diamond, specific g pr 
American Machine & Metals, Inc Automatic Electric Co., 1033 W. Van Buren St., a in Mae Vo con 
. i . ual > i ImnRidis, LEALILIC 


See R sting Machine Dis Chicago, !il con! 
Amer M.A.N. Corporation, 40 Rector St New hor naling & con cation apparatus Becker, J si 0 W. 168th St., New York, N. 1 nati 


York, N. \ Automatic Electric Mfg. Co., Mankato, Minn. seckmann Ce L., 1008 Jackson, Toledo, Ohio tion 


Surveying instruments 


~ eC PSS rsior lime switches & intery mers Brodie 

( torsior i bendir abrasior Automatic Products Cc 2450 North 32nd St., Mil Belfield Co., H., Broad & Hamilton Sts., Philade lanc 

" \ sting nes. Bearing wauk Wis phia, Pa Posi 
= Ms , ‘ Valy $ Brooke 





ricar r f sa ] scale ( 5 L i Ave., Chicag delp 
N y York, N I il a Elec 
. : Brook fi 

Syn 


yk] 





82 Please mention THE 1942 INSTRUMENTS INDEX when writing 











Reger eee mee nee 


















Bendix Aviation Corp., Marine Division, 754 Lexing Brown Gravity Meter Corp., P. 0. Box 6005, Houston, Chace Co., W. M., 1€00 Beard Ave Detroit. M 
ton Ave., Brooklyn, N. Y Tex. Thermostatic bimetals 
Marine Instruments of all types, annunciators, Instruments for measuring earth’s gravitational field Chaslyn Co swood Ave Ct | 
Autosyn motor ship, telegraphs, marine fittings, ma- Brown Instrument Company, 4482 Wayne Ave., Phila- Storage battery testers 
rine telephone equipment, general industrial safety delphia, Pa. Chatillon & Sons, John, 85 Cliff St., New York. N. ¥ 
& signaling equipment Thermocouple & optical pyrometers, resistance ther- 130-elastic springs 

Benwood Linze Co., 1832 Washington Ave., St. Louis, mometers, pressure t lometers, pressure gages, flow Chelsea Clock Company, 284 Everett Ave., Chelsea, 
Mo. meters, liquid level gages, hygrometers, COo meters, Mass. 
Rectifier power units control systems; electric, air-operated & combined Clocks & clock movements 

Berge, J. & H., 145 Hudson St., New York, N. Y. electric & air-operated; combustion safety controls, Chemi Rubber ( 1 W 1 S ( 
Laboratory supplies moisture content recorder & controller & furnace at Ohio 

Berger & Sons, Inc., C. L., 37 Williams St., Rox mosphere recorder Laboratory sur s 
bury, Boston, Mass Brown & Sharpe Mfg. Co., Providence, R. I Chicago Apparatus ( 1] N 4 iA ts 
Surveying instruments Machine shop instruments cago, 

3est Scientific Glass App. Wks., 2039 Fremont St., Brush Development Co., 3331 Perkins Ave., Cleveland, Laboratory les 
Chicago, Ill. Ohio Chicago Dial Indicator Co 14 W. Washir ( 


cago, Ill 


Betts and Betts, 551 West 52nd St., New York, N. Y. Piezoelectric instruments including laboratory micro 






Multiple circuit timers, controls, time delay relays phones, vibration & fluid pulsation pickups, galvan- ; Machinist’s dial indicators 

& motor driven & thermostatic interrupters ometers, pen oscillographs, surface finish testers, Chicago Surgical & Electrical Co., 324 W. Superior 
Biddle Co., James G., 1211 Arch St., Philadelphia artificial ears, headphones, phonograph pickups & St., Chicago, Ill. 

Pa : j : cutters Cincinnati Clock & Instrument Co., 1113 Y¥ C 

Insulation testers, ground testers & ohmmeters, Buehler, Adolph I., 228 N. La Salle St. & Wacker Cincinnati, Ohio 

‘ ‘ ’ } "ult é er 

speed-measuring instruments, frequency meters, slid- Dr., Chicago, Ill Circuit breaker analyzer 

ing-contact theostats Metallographie laboratory apparatus Cincinnati Scientific Co., 224 Main S ( 
Bin-Dicator Co., 14615 East Jefferson Ave., Detroit, Buffalo Apparatus Corp., 180 Main St., Buffalo, Ohio 

Mich N. Y Laboratory supplies 

F : mip % ; t me Recor e ) 7 ‘ontr 

Automatic bin level indication & control Laboratory supplies Cincinnati Ti Recorder Co., 17 ( ul Ay ( 


cinnati, Ohie 
Time recorders 


Biological Supply Co., 1176 Mount Hope Ave., Buffalo Meter Co., 2917 Main St., Buffalo, N. Y. 
° Claflin Co., Geo. L., 150 Dorrance St., Providence 


Rochester, N. Y Liquid meters for measurement of cold water, hot 














Biological supplies water, Oils, chemicals. Integrating registers, cumu * 
Black & Decker Mfg. Co., 715 Pennsylvania Ave., lative, setback, or predetermined control R I 
Towson, Md. x Buffalo Seale Co., 1200 Niagara St., Buffalo, N. Y Clanp Inst “ : Webster, Mass 
Truck scales Scales so Pose a nn + ee 
ov Electric C 9 ] Statin Ido : " ‘ 1 gages 
ar Electric Co., 200 Union Station Bldg., Erie, Builders-Providence, Inc., 9 Codding St., Providence, Clare & Co., C. P., 4719 Sunnyside Ave., Chicago, 
Quartz piezo-electric crystals High pressure flow, level, weight, pressure & tem Rel a ee witers & electr ; . , 
Bliss & Co., Inc., John, 84 Pearl St., New York. perature, metering & control instruments clalties eee ee eee 
N.Y. Bullard Co., E. D., 275 Eighth St., San Francisco, Clark Blast Meter Co., Chas. J.. Gladbr “a 
Marine instruments Calif. Foundry blast meters & pressur 
Blossom Mfg. Co., 79 Madison Co., New York, N. Y Gas leak detectors Clark & Sons ( \ n, 58 Day S W 
Instrument covers of transparent fabrics Bunnell & Company, J. H., 215 Fulton St., New elle fans ; : cal 
Bock Machine Co., 3618 Colerain Ave., Cincinnati, York, N. Y. Antic 1 & istronomical instruments 
Ohio : Relays & switches Clark. Jr. Preumati Ts Co. 12 4 \ 
Erichsen sheet metal testing machine Burgess Battery Co., 500 W. Huron St., Chicago, Il aterson. N. J 
Bodine Electric Co., 2254 W. Ohio St., Chicago, III. Dry batteries Adjustable snap gages 
Motors, all types of windings from 1/2000 to Burke, Louis, 41 John St., New York, N. Y Clarostat Mfg. Co., Inc., 285 North Sixth St., Brook 
1/6 hp, speed reducer & nonreducer motors Stop watches and chronometers lyn, N.Y. , 
Boekel & Co., Wm., 509-519 Vine St., Philadelphia Burling Instrument Co., 251-253 Springfield Ave., Resistors 
Pa Newark, N. J. Clay-Adams Co., Ir 14 | S New Y¥ 
Laboratory »pparatus Temperature controls for laboratories, Industria N. Y 
Boiler Room Equipment, Inc., 45 West 45th St., New processes, furnaces & ovens. (-100° to 1400°F.) An & micro centr 
York, N. Y. Standard tubes or special alloys & ranges ical weights, microscope slides & 
Smoke alarms Burlington Instrument Corp., Burlington, lowa & porcelain ink, tuning 
soonton Radio Corp., Boonton, N. J Electrical control apparatus Clebar Watch ( 551 Fifth Ave., New ¥ N. Y 
Radio test instruments Burrell Technical Supply Co., 1942 Fifth Ave., Pitts- Stop watches, timers & chr 
Borden Electric Co., Summit, N. J burgh, Pa. Cleveland Gas Meter ( 180 Ea Bt 
Ground resistance meters Scientific instruments & laboratory supplies land, Ohio 
Boston Auto Gage Co., 70 West St., Pittsfield, Mass Burt Scientific Labs., R. ¢ 1212 E. Green St., Pasa Tin case gas meters 
Liquid level gages and allied lines ; lena, Calit Clifford Mfg. Co., 584 E. First St., Boston, Mass 
Bostrom-Brady Mfg. Co., Stonewall & Bailey Sts., special Instruments Metal ¢ Delows & diapht S, ther y 
Atlanta, Ga Burton Mfg. Co., 3853 N. Lineoln S ( | ss | 
Surveying instruments Microscopie accessories Clough-I r I ( 
Boulin Instrument Corp., 65 Madison Ave., New York, Burton-Rogers Co., 857 Boylston St., Boston, Mass tru 
N. Y. Electrical instruments 
Chronometric hand tachometers, wound stroboscopes Bushnell and Nevius, 91 N. LaCienega Blvd., Los ‘ “x Machine Tool ( / W 
electrical stroboscope, speed indicators & portable Angeles, Calif. New Yor N. ¥ 
& stationary tachometers Control apparatus a secon wag 7 
Bowser & Co.. Inc., 8. F., 1302 B. Creighton Ave.. — 17th St., Allegheny Avenue, Philadel 
a, Pa. 


Fort Wayne, Ind 
Flowmeters, electr & mecl 


Liquid meters aoncer a ha in 
Boylston Steam Speciai‘y Co., 116 W. Illinois St C er rece a a Kine’ aff g , f : 


Chicago, Ill | 
ating ¥ Col 1. 24 eth Hich &t 
Regulating valves ( H 1 N I ( is, O 








Caleulagraph Co., 50 Chur St., New York, N. Y¥ Surveying instruments 
Brabender Corp., Rochelle Park; N. J. Elapsed time indicator Coleman | ( 
Industrial measuring & contrel apparatus for plastic Ir 1 Lakeside Ave West , 
& viscous materials; semi-automatic moisture testers f 
Bradjey Laboratories, Inc., 82 Meadow St., New 
Haven, Conn. Calkins Co., 934 S. Main St., Los Angeles. Calif ( i nt ( . N 
Photoelectric cells Callahan & Co., E. J., 14 W. Barre St., Baltimore N. 1 
Braun Corp., 2260 East 15th St., Los Angeles, Calif Md Labor 
Chemicals & laboratory supplies Calta Glass Wks 2158 Ogden Ave Ct | ( I ' \] ( { | \ 
Braun-Knecht-Heimann (o., 576 Mission St., San Cambosco Scientific Co., Waverley, Mass ; edn 
Francisco, Calif. Cambridge Instrument Co., Inc., Grand Central Ter- Rheostats, instr ms = 
Laboratory supplies minal, New York. N. Y I equipme! 
Bristol Company, Waterbury, Conn. Scientific & industrial instruments Columbia Metal Box Co., 260 E. 143rd St., New 
Recording & automatic controlling instruments Jor Cameron Surgical Specialty Co., 666 W. Division St — er ts ry . ‘ 
pressure, vacuum, draft, absolute pressure, humidity, Chicazo, II ut — Fam : ah 
vel, flo alue, temperature m ? at kis 7 River Ave., Detr M 
liquid level, flow, pH value, temperature (pyror Campbell Electric Co., Lynn, Mass ar along I Se 
eters & thermometers) & speed. Included are re Transformers, high frequency & X-ray equipment ‘ seasons 
cording barometers, voltmeters, ammeters, wattmet Comuaia fate Hen... GO8s: Ain wh OR a tie Commercial Engineering Labs., 4612 Woodward Ave., 
ampion Labs., Don C., 90 pin 


; Ave., Detroit, 
ers, dairy instruments, machine operation, motion & Mich Detroit, Mich. 
; Lapor rv instrur 


operation recorders, control valves, telemetering in Liquid mete 

















struments, process cycle controllers, coordinated Cardwell Mfg L I] , 81 Prospect St.,. sh - ’ 
process control, time-temperature & time-pressure Brooklyn, N. Y « 
. : srook ) , 
controllers, potentiometers, air operated & electric . : , A . 
controllers & thermal converters. Variations & combi Variable & fixed air condensers tors ( r ! ‘ 
( ! e } ne C aria Ss romp ’ : . ' ’ m ) y AN 
~ nage henge Bes taped a ag gph Cargille, R. P., 118 Liberty St., New York, N. ¥ sc Prospect tba : ; 
na ions ¢ these instru its are offerec rr applica- Chemical laboratory & photographie devices Pes é 
tions in the various industries & processes i : ; 0 
Seale Ce,. lnc. Reich M.. Cleat & 1 <a Nal Cash Company, A. W., Decatur, Ill. Cor rcial Iron Wot 1496 Porter S a 
"f “| c f ., Bape N., Cit & Lowell Ote., Oak Combustion control instruments. ( ; 
weer ail. = ; Central Scientific Co., 1700 Irving Park Blvd., Chi- Orifice fittings 
Positive displacement petroleum meters & accessories cao, ll c : } eee 7] , 
ss : tale aca ago, i omtor Company, &/ tur rd ve., Walthar Ma 
Brooke Engineering Co., Inc., 4517 Wayne Ave., Phila Scientific instruments & laboratory Pre nm inter & pest narator 
delphia, Pa ' Central Station Steam Co., 2910 E ibridge S eter 
Electrically actuated pressure & flow controllers Detroit, Mich Cc George H., 719 Watson S Ripon, W 
Brookfield Engineering Laboratories, Sharon, Mass Rotary type condensate meter Connelly Iron Spor “gy: sesiecelip 1’ So 


Synchro-lectrie viscosimeter Certified Gauge & Inst. Co., 34-18 Northern Blvd., fornia. Ave., Chicago. 1 
Brooklyn Thermometer Co., Meriden, Conn Long Island City, N. Y. Gages & manometers, B T U indicator & HoS 
Thermometers & hydrometers Pressure gages tester 
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( & Engineering Co., Carson S & Termina 
\ | h. Pa 
Continental Electric Co., Geneva, ill 
r uly & equipmen 


Contrel Ces ' Stinson Bou Minn 


Cr n Co., Golden, Col 
{ «& ntif porcelair 
Corbin Screw Cory New B n, ( 
r & speedor tf 
Cornell-Dubilier Electric Corp., So. Plainfield, New 
Jersey 
M paper & w & dry electrolytic 
° 
( Works, Ce N. ¥ 
wa 
{ { Rk. W rook, Conr 
r nit rs e Ww nes 
" 
( s G & \ ( Church St New 
} N.Y 
S ‘ f valv esters & 
Ss ators 


Daven Co 158 Summit St., Newark, N. J. 


De Jur-Amsco Corp., Shelton, Conn. 
r re meters, electrical, radio & 


S D Cole 
ower 
l¥’t . @ S R Ma 
D S Br Co., Ine. 
0 17 Detro 





nes 
De Cor | Cc Mass 
K 1 measuring 
r aper ric & oil type 
Dick { W v 4 ( Il 
Pur controls 
Dietert Co., Harry W 1330 Roselawn Ave., Detroit 
Mict 
Sand sting e yr rs s 
ture testers ecessories for spectrographic labora 
tories 


Dietzen Co., Eugene, 2425 Sheffield Ave., Chicago 
Drafting & surveying instruments 


500 Peach St., Vineland, N. J 


Dongan El Mfg. (¢ 2U87 Franklin St., Detroit, 





Drafting machines 

Driftmeter, Inc., 616 F Bank Bldg., Tulsa 
oO , 
0 W iu ruments 

Dubre Johr 446 N. Ker \ ( I 
Mer r jun gag absolute type 


Ducommun Co., M., 580 Fifth Av New York, N. ¥ 
( spring stopwatcr 


Du Mont Labs., Inc., Allen B., 2 Main Ave., Passaic, 


s, cathode-ray tubes, asso 


juipment, television control, studio 


\ & { watthour meters, ser & sw board 
ypes: portal tes r rs } ] l ers & r 
str I ransformers 

Dunn, Inc., Struthers, 1310 Cherry St., P 
Pa 
Relays t devices, electr ounters, thermo- 
stats 


Durant Manufacturing Co., 1930 N. Buffum St., Mil- 
waukee, Wisc. 
Counting & measuring achir 

Dwyer Mfg. Co., F. W., 5€ W. Washir n Blvd 





i 202 2 Il 
Industrial control devices, traffic signal controllers 
& sign flashers 
Eastern Engineering Co., 45 Fox St., New Haven, Conr 
Laboratory pumps, stirrers & thermoregulators 
Eastern Science Supply Co., 7-9 High St., Brookline 





Eag Sigr Cort »0) Oth St.. Moline 


Testir for check & mai nane ( 
1 \ y I suc Ww hour 
nstr ents Sne apparatus 
’ ‘ 
r id survey work 
Eberbach & Sons, Ann Arbor, M 
Laboratory furniture 


Eby, inc., Hugh H., 4700 Stenton Ave., Philadel- 
phia, Pa. 


of Bendix Aviation Corp., Ben 

! aft & mechanical accessories 
Economy Electric Devices Co., 37 West Van Buren 
St., Chicago, Tl. 
ectric meters, watthour & amperehour, for street 











livis West Orange 
S s ro s n jit ther 
statie aw p thermos t mi 
relay | S rmostat valves. S 
r n 
k r& A i G nw St., New York, N. ¥ 
\ y paratus & 8 


Pres & va g s, Ss j rs act 
Electric ( roller & Mfg. (¢ 2700 East 79th §S 

rt ¢ Ohio 

k r trollers 


Electric Indicator Corp., 21 Parker Ave Stamford 





motors, position indicators, level con 
lling devices 


Synehrono 


trols, sigt 





Electric Sorting Machine Co., Michigan Trust B 
Grand Rapids, Mich. 
Color analysers 

Electric Speed Indicator Co., 1652 Onondaga, Lak 
wood, OF 


fk r Sw Cory 1409 Union S ( hue 
Ind 
Mer cy 

k tr I et ( 1358 Spr Gard c 
PI lelphia, Pa 


Speed indicators & + corders, electric & me har 


Electric Valve Mfg. Co., 64 Murray, New York, N. y¥ 


Electrically operated valves 
Electrica! Coil Winding Co., 2736 Saunders St., Ca 
len, N. J 


Magnet & solenoid coils 
Electrical Facilities Inc., 4224 Holden § Oak 





Cal f 

Apparatus for electrical measuring & testing, inclu 
ing precision transformers, watthour meter and 
sirument transformer testing equipment: ree 


apparatus 

Electrical Research Products Inc., 195 Broadway, New 
York, N. Y. 
Instruments are offered for a ic, noise or vibra 


) 1S 
on yntrol prohlems, in the product developmer 





iboratory, for field testing and for routine prod 
tion testing applications 

Electrical Testir zabs., 80th St. & East End Ave 
New York, N. Y. 
Electrical testing & inspection 

Electrimatic Corp., 2100 Indiana Ave., Chicag 


y 
g 


I 
Y 


A at ontro s & rols, reg 

valves. Pressure, temnerature & electrical actuatior 
Electro-Medical Laboratory, inc., Holliston, Mass. 

Ne irological & allied medical instruments & ger 


oratories, 549 West Randolph S 





York, N. Y 


Electrocon Corp., 
Y & equipment for 


Vibration mea 





dynar t nes 

Electror I inburgh Ave., Lé 
Angeles, Calif 
Photo-electrie instruments; also photoronductiv 


Electronic Products Co., St. Charles, II. 
Electronic devices 


1e\ 


Electror Research Laboratory, Niles Center, Illin 


{ 


re tik 
1 


Western Ave., Blue 


f & grid-control rectifi 
Elematic Mfg. Co., 12757 S. 
Island, tll. 
Pyrometers 
Elgin National Watch Co., Elgin, I. 


R sepower motors 
Emer \ { 17 [r t § Melr 
Ma 
Calor r 
k I H. C. M., P. 0. } Sidney, N 
Small dr small turned part stones in 


Engelhard, Inc., Charles, 233 New Jersey R. R. Ave 
Newark, N. J. 


Industrial instruments 

Er Ir 7( Kennedy 
Tu > 
Se re mer vibr 








petroleum engineering devices, signs ; 

Eppley Laboratory Inc., 12 Sheffield Ave., Newport 
R. I. 

Thermor 


ndustrial & 


Electr r I 1 protector 
Erw ( 0. E 1274 Augusta Blvd., Chicago, I 
Ess Instrument Co., George Washington Bridge Plaza 
Fort Lee, w. J. 


Combustior sators & recorders, visual & el 
eye smoke ators, flan failure alarms, sens 
tive relays & special electric eye indicators 


Esterline-Angus Co., Inc., P. 0. Box 596, India 


Graphic recording & contact-making electrical in 

struments, time speed, condensate purity, press 

& va m recorders, telemeters & portable current 

ners 

Etched Products Corp., 39-01 Queens Blvd., Long 
Isiand City, N. Y. 
Dials, seales & panels 

Everson Mfg. Co., 214 W. Huron St., Chicago, Ill 
Chemical feeders 

Exact Weight Scale Co., 944 West 5th Ave., Colum 
bus, Ohio 
Over-and-under weight scales & indicators for in 
justrial purposes 








84 Please mention THE 1942 INSTRUMENTS INDEX when writing 


on 








FP OSS 


ee eee aT ee re ets 








F 


Faichney Instrument Corp., Watertown, N. Y. 
Laboratory thermometers 
Fairbanks. Morse & Co., 600 So. Michigan Ave., Chi- 
cago, Ill. 
Seales 
Falstrom Co., Main Ave. & D. L. & W. R. R., Pas- 
saic, N. J. 
Steel instrument panels, panel board assemblies, 
cubicles, totally enclosed weather & vermin proof 
instrument enclosures & steel cabinets 
Farrel-Birmingham Co., Inc., 25 Main St., Ansonia, 
Conn. 
Calipers for checking roll diameters & gear tooth 
comparators 
Fassett Co., Inc., C. M., 
kane, Wash. 
Lahoratory supplies 
Fecker, J. W., 2016 Perrysville Ave., N. 5., Pitts- 
burgh, Pa. 
Astronomical instruments 
Federal Pneumatic Systems, Inc., 
Chieago, Ill. 
Particle size classifiers 
Federal Products Corp., 1144 Eddy St., Providence, 
I. 


209 North Wall St., Spo- 


127 N. Dearborn St., 





Precision measuring instruments 

Federal Telegraph Co., Inc., 200 Mt. Pleasant Ave., 
Newark, N. J 

Radio transmitting and direction finding equipment, 
transmitting tubes, field intensity meters, high 
speed engine indicators 

Fee and Stemwedel, Inc., 1954 No. 
Chicago, Ill. 

Dial type thermometers, barometers, humidity indi 
eators & allied products, field glasses & bineculars 

Fellows Gear Shaper Co., Springfield, Vt 

Gear checking machines & involute measuring ma- 
chines 

Fenwal, Inc., 3 Main St., Ashland, Mass. 
Industrial thermostats 

Ferner Co., R. Y., 131 State St., Boston, Mass. 
Precision instruments 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 

i, ae Se # 
lectrical instruments 

Ferris Instrument Corp., Boonton, N. J. 

Laboratory & production testing equipment, radio 
noise & field strength meters & special electrical 
instruments 


Western Ave. 





Philadel- 


sion testers 





Therr 


Fischer & Porter Co., 37 County Line Road, Hat- 


boro, Pa. 








g sig low meters, autor con 
trollers, precision optic recisi t glass 
g, & Spe il pr atus 
Fish-Sehurman Corp., 2 Ss New York, 
nN. 3 
Scientific instruments, optical, techr & scientific 


glassware & porcelain 

Fisher Governor Co., Marshalltown, lowa 
Motor ntrol valves & regulate 

Fisher Scientific Co., 711 Forbes St., Pittsburgh, Pa 
Standard & spe é pment & struments for 


rs 


z k n rgical laboratories 


Fleischhauer & Son, Frank, 89-36 187 Place, Hollis,- 


Instrument makers 
Fluid Meters, Inc., 44 Wall St Room 1101, New 
j » displacement meters, 1/10 to 8 ga ns per 
hour with gravity pressures 
Ford Meter Box Co., Wabash, Indiana 
Water meter testers 


Ford Motor Company, 3674 Schaefer Rd., Dearborn, 





» hlncks & accessories such as paral- 
s, adjustahle holders, scribers, straight edges, cen- 
points, sine bars 

lator Valve Co., 403 Broome St., New York, 


Johansson 











Vi 
g C 109 Monroe St Newark, 
Foxboro Co., 46 Neponset Ave., Foxboro, Mass. 
Indicating, recording & controlling instruments for 








press temperature, humidity, level & flow 
Fredericks Ct George E., Bethayres, Pa 


Glass instruments & apparatus 





Frick Co., ly Waynesboro, Pa 
Float valv yntrols & electric controls, refrigerating 
& air conditioning machinery 


Fried & Lustig, Inc., 31 Union Square, New York, 


Thermometers 

Friez & Sons. Division, Julien P., Bendix Aviation 
Corp., Baltimore St. & Central Ave., Baltimore, 
Md. 

Temperature & humidity controls, gas & stoker con- 
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trols, damper motors, electrical relays, temperature 
& humidity indicators & recorders, psychrometers, 
draft gages, anemometers, CO analyzers 

Fuess, Inc., R., 39 West 60th St., New York, N. Y¥ 
Scientific instruments 

Fuller Co., 110 Bridge St., Catasauqua, Pa 
Bulk material level controllers 

Fulton Sylphon Co., Knoxville, Tenn. 
Temperature & pressure regulators, sylphon bellows; 
thermostat assemblies; diesel controls; automobile 
thermostats; air conditioning controls 

Furnas Electric Co., 811 South 72nd St., West Allis, 
Wis. 


Pressure controls 


Gaertner Scientific Corp., 1201 Wrightwood Ave., Chi- 
cago, Ill. 
Physical & scientific instruments 

Gas Appliance Specialties Co., 57th St., bet. Northern 
Blvd. & 32nd Ave., Woodside, New York, N. Y. 
Gas regulators 

Gauthier, Donat A., 7408 Poe Ave., Detroit, Mich 
Gasoline measuring devices & automobile service sta- 
tion testers 

Geier & Bluhm Inc., 607 River St., Troy, N. Y. 
Mechanical devices & spirit level vials 

Genales, Andrew, 29 Second Ave., Nyack, N. Y 
Toolroom test indicators 

General Riological Supply Iouse, Inc., 761 East 69tt 
Pl., Chicago, Il. 
Biological laboratory supplies 

General Combustion Cory 2218 W. Lake St., Chi 
cago, Tl. 
Combustion equipment 

General Controls Co., 1370 Harrison, San Francisco, 
Calif. 
Control valves 

General Electric Co., 1 River Rd., Schenectady, N. Y. 
Electrical instruments & meters 

General Electric C Lamp Dept., Nela Park, Cleve- 
land, Ohio 
Lighting sources 

General Electric X-Ray Corp., 2012 Jackson Blvd 
Chieago, Il. 
Medical, dental & industrial X-ray apparatus, ac- 
cessories & suppliers 

General Engg. & Model Works, 421 N. 
Ave., Pittsburgh, Pa 
Gages & precision measuring instruments for check- 
ing threaded tubular products 

General [Phys Laboratory, 509 Fifth Ave., New 
Ton, We ¥. 
Special light sources 

General Radio Co., 30 State St., Cambridge, Mass. 
Radio & electrical measuring instruments for lab 
oratory & industrial use: stroboscopes, noise meas 
uring equipment, measuring & test equipment for 
electrical communication systems 

General Regulator Cor; 165 Broadway, New York 
N.Y. 








Braddock 








Combustion, draft, liquid level & pressure controls 
General Sales & Froducts Cor; 45 Mohawk St 

Cohoes, N. Y. 

Shut-off valves 
General Sri 





General Corp., 70 Brookline Ave Boston 
Mass 
Ionization vacuum gag 

Geophysical Instrument Co., 1315 Half St., S. E., 
Washington, D. 








Instruments & ies for prospecting for oil 
i , Water, bedrock; also equipment for ki 
in wells 
Gilmor Box 5718, Homewood Sta., P 
burgh, 
Gas lt stethos PS 


Gilmore Drug Co., W. J., 422 Blvd. of Allies, Pitts 
burgh, Pa 
Laboratory supplies 

Gisholt Machine Co., Madison, Wis 
St 7 «& VT Y } neing ny hir 

Glass Engraving Co., 604-3606 
York, N. Y. 
Glass _ engraving 

Gleason-Avery, Ir 
Furnace controls 





Clark, Auburn, N. Y 





Globe Phone Mfg. Cor Reading, Mass 
Pipe lo Ms nt, | ve locators, hear 
ing secr equipment for 
government investigating 

Globe 1 & Engg. Co., avis Ave., Dayton 
Ohio 
Dynamic balancing equipment 

Glogau & Co., 1632 Rand MeNally Bldg., Chicage 


ml 


Calipers 


G-M Laboratories, Inc., 4326 N. Knox, Chicago, I 


Photoelectric cells, photoelectric relays, slide wir 
rheostats, galvanometers, laboratory stands & clamps 


G. M. Manufacturing Co., 248 Lafayette St., New 
York, N. Y. 
Thermometers, hydrometers, psychrometers, 
eters 


hygrom- 











































































Goerz American Optical Co., C. P 317 East 34th 
St., New York, N. Y 


Photographic lenses & accessories 


Goetze Niemer Co., 808 Francis St., St. Joseph, Mo 
Gogan Mact Corp., 1440 E 5 § Cle ] 
Ohio 
hardness testers 





1 1031 S Broadway, Los Angeles, Ca 
Surveying Instruments 

Goodrich Co., B. F., 450 South Main St., Akron 
Ohio 
Vibratic sheort 

Gordon Co., Claud S., 3000 S. Wallace St 
Hl. 


rs 


Chicago, 


High temperature equipment accessories, such as 
thermocouples, thermocouple wire, lead wire, in 
St rs 





& Gorrell, Chieago Ileights, TI 

Equipment for biological & psycho! 1 work 

Gotham Instrument Co., 149 Wooster St., New York 
N.Y. 

Indicating, dial & recording thermometers 

Gotham Scientific Co., 106 Water St., New York 
Nn... %. 
Lahoratory supplies 

Gow-Mac Instrument Co., 22 Lawrence St., Newark, 
N. 
Thermal conductivity gas analyzers & gas analysis 
cells 

Gray Instrument Co., 64% W. Johnson St., Philadel- 
phia, Pa. 
Scientific instruments 

Green, Ilenry J., 11!'1 Redford Ave., 
Meteorological instruments 

Greene Rros.. Ine., 1810 Griffin St., 
Laboratory Supplies 

Greenfield Tap & Die Corp., 
Machine shop gages 

Greiner, Inc., Emil, 55 Vandam St., 
Laboratory Supplies 

Griehel Instrument Co., Inc., 42 River St., 
dale, Pa 
Thermometers, hydrometers, chemical & laboratory 
glassware 

Griner Co., A. J., 417 East 13th St., Kansas City 
Mo. 
Laboratory supplies 

Grove Regulator Co., 1729 Poplar St., Oakland, Callf 
Pump governors, pressure reducing & hack pressure 
regulators for gas or liquid pressures ta GAN ths, 

Guardian Electric Mfg. Co., 1621 W. Walnut St., 
Chicago, Ill. 
A-c. and d-c. relays 

Gump Co., B. F., 435 S. Clinton St., 
Scales 

Gurley, W. & L. E., 514 Fulton St Trav, N. Y 
Surveying & allied enzineering instruments, paper 
testing & aeronautical navigation instruments & 

standard weights & measures 





Srooklyn, N. Y 
Dallas, Texas 
Greenfield, Mass 

New York, N. Y 


Carbon 


Chicago, Il 


+r) ‘ 





( , 

Hain G ve ( S S T ad 
P 
Dial r r 

Hankser ( gE. W 4 ti 
Wis 
Timer 

H . ( { R iA ( l 
I r ry rs 

H rt oil W ( ( D 0 
0 Y surveyin str S 

Har Mf ( I Rivers, Wis 
L f rniture 

Hat Rox 155 a, 0 
Pressure & level controls, time evele controllers 





Hannifin Mfg. Cc 






Hardwick, Hindle, Inc., 40 Hern 
rR tor 


) St., Newark, N. J 


Hart Manufacturing Co., 110 Bartholomew Ave., Hart 


rd. Conn 
Ss re f mtr sw S , e re 
lays r S r contr sw $ r 
ry ¢ . 
Hart M wa BE $16 Ward B Cr 
1 } 
Produetion counter 


Hart Moisture Gauges, Inc., 126 Liberty St., New 
York, N. Y. 
Kaydel moisture gages 


Hasler-Tel Co., 30 Vesey St New York, N. Y 


Sr ] y tare 
Hathaway Instrument ( 1315 S. Clarkson St 
Denver, ( 
s & appar, » tr R 
isurements & contr 
Hausser & Son, C. A., 6040 Belfield Ave., Philadel 
H Scientific Appliances 02 N. B y, Ur 


Scientific instruments 
Hays Corp., P. 0. Box 259, Michigan City, Ind. 
Combustion instruments & 4ulomatic mbustior 
controls 
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H B Electric Co., Inc., 2501 N. Broad St., Philadel- 
phia, Pa 


Helland Research Corp., 700 Club Bidg., Denver, Colo 


{y » 


Heise Bourdon Tube Co., 275 Noble Ave., Bridgeport, 


Conn 
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Hickok Electrical instrument Co., 10514 Dupont Ave., 
Cleveland, Ohio 
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Hydraulic Controls, inc., 122 Michigan Ave., Chi 
cago, ill 


ilinols Testing Laboratories, Inc., 142 West Hubbard 
St., Chicago, I. 


Bourdon gages 
Indicating Calipers Corp., 506 East 19th St., New 
York, N 
Engineering Cort Evansville, Ind 
industrial Filter & Pump Mfg. Co., 3017 W. Carroll 
Ave., Chicago, Ill. 


Sa spray 


Industrial Instruments, Inc., 156 Culver Ave., Jersey 


City, N. J 

I rical measuring & test equipment 
Industrial-Scientif Supply Co., 828 Mor S 
Fort Worth, Texas 

Laboratory Supplies 

Industrial Timer Corp., 101 Edison Place, Newark 
nN. d 

Industrial Timers, motor driven, with automatic 
reset Controllers, signais, testing equipment for 


trical parts (operation or life test) 











Industrial X-Ray Co., 1613 Second Ave., Seattle, 
Wash 
X-Ray Equipment 
Industro-Scientific Co., 340 So. Camac St., Philadel 
phia, Ps 
e refractometers & PQ viscosimeters 
Box 1138, Shreveport, La 
Combustion instruments 
Instrument Resistors, Inc 25 Amity St Seng 


N,J 
Wire wound resistors 


Instrument Specialties Co., inc., 379 Main St., Little 
Falls, N. J 
Precision micrometer 

International Business Machines Corp., 590 Madison 


Ave., New York, N. Y. 


Seales & time instruments 

International Equipment Cx > We n Ay Bos 
( Mas 
Analytic trifuges 

Internatior Filter Co 2> W. 25th Place, Ct 
go, ] 
Hydrau measurement & control & cal feed 
ing & rtioning 

Internatior Regis ( 2620 W. W Blvd 
Cl go, Ill 


Coin ters-——timers for electric ranges & gas ovens 
international Resistance Co., 401 N. Broad St., Phila- 

delphia, Pa. 

Meta 1 & wirewound f 1 & variabie resistors 


ding high voltage & high frequency types 





Jacks I rical Instrument Co., 129 Wayne A 
D Ohio 
tad I equipment 
J Bros. { In 1 Main St., Brooklyn, N. Y 
Jaeger Wat ( In 04 East 45th St New 
York, N. ¥ 
Aut clocks timepieces for i and 
ir nr ymetr tact r «& ilrspeed 
licators 
Jardur | rt Co., 21 W. 19th St., New York, N. Y 
Chronographs & stop-watches 
J 4 ( 165 Newbury S I Mas 
Repres s r Ad H r,, Ltd nu 
J BL Instrument Ct., P. 0. Box 135, Darby, Pa 
Rotary instrumer switches, transformer tapping 
railway signal gear, d le resistance boxes 
J-B-T Instruments, Inc., 441 Chapel St., New Haven, 
Conn. 
Electrical measuring & controlling instruments: py 
rometers, thermocouples, selector switches, poten 
eters, resistan thermometers, laboratory fr 
Jeffrey Co Col ht Ohio 
g, feeding, batching & proportioning 1 





Jenkins Bros., SO White St., New York, N. Y 
Regulating valves 

Johnson Gas Appliance Co., 565 E. Ave., N.W., 

Cedar Rapids, lowa 





Gas y IS I 

Jot Ss ( 7 E. Mi nS Milwa 
W 
Automat temper } lity contr for | ¢ 
w. coolin ventil iir conditioning & indus 
trial processes 

Johnson-Williams, Ltd., Box 8, Palo Alto, Calif 
Combustible indicators & alarm systems, por 





table & continuous, inelu 
Johnston Manufacturing Co., 2823 E. Hennepin Ave 
Minneapolis, Minn 
Furnace controls 
Jones & Lamson Machine Co., Clinton & Whitmore 
Sts., Springfield, Vt 


Optical comparators 





Jones Motrola Sales Co., 432 Fairfield Ave., Stam- 





ford, Conn. 

Tachometers, speed indicators & speedometers 
Jorgan Co., 65 Atlantic Ave., Rochester, N. Y 
Judson Governor Co., 38 Browns Race, Rochester 

a. 2s 


Governors 


K 


Kansas City Laboratory Supply Co., 1434 Wyandotte 
St., Kansas City, Mo. 


Laboratory supplies 

Karp Metal Products Co., Inc., 129 - 30th St., Brook- 
lyn, N.Y. 
Instrument panels 

Kauff Lattimer Co., 263 N. Front S Columbus 
Ohio 


Laboratory Supplies 

Keller Mfg. Co., G. P., 2803 Colorado Ave., Santa 
Monica, Calif 
Balances & weights of precision 

Kelley-Koett Mfg. Co. Inc., Covington, Ky 
X-Ray apparatus 

Kellogg Switchboard & Supply Co., Clearing Station 
Chicago, Ill 
Relays 





2300°F. in 30 Minutes 


with This Ne. 120 


JOHNSON 


Hi-Speed Steel Furnace 

















A. A. Watkins, 
of the A. A. 
Watkins Machine 
& Tool Co., Des 
Moines, Iowa, 
says of the 
Johnson 120: “It is 
cheape r to operate 
than anything we have 
ever used, and easy to 
control,’’ 















The speed with which 
it produces maximum 
temperatures saves up 
to 2'4 hours of pro- 
duction time. Con- 
sumes up to 50% less 
gas than ordinary 
units. Use it for heat- 
treating hi-speed 
steels, hardening 
punches, dies and 
tools. Temperature is 
easily regulated; 
131,” x 744"-x §” 
firebox is lined 
with insulating re- 
fractory. Equipped 
with G. E. motor 
and Johnson Blower. $149.50* F.O.B. Factory 


Other sizes available, and also built to your 
specifications. 


*Ppy 


Sales Offices: 


Bourse Blidg., Philadelphia 
120 Liberty St., New York City 
C. B. Babcock Co., 475 {ith St., San Francisco 


wetecet )=— ss Bee 
[~ gas APPLIANCE 


JOHNSON GAS FOR EVERY 
| appuance co. ([LOMRRIaCIL LST 


565 E Ave. N.W., 
Cedar Rapids, lowa. 





Please send me free copy of new catalog. 
Name 


Address 


City State | 


p------- 
| 
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| 
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Kenyon 
Huntington, L. I., N. Y. 
Airport & marine instruments 

Kern Cu., 136 Liberty St., New York, N. Y. 
Surveying & astronomical instruments 

Kessler Co., Walter H., 128 Water St., New York, 
N.Y 
Thermometers and hydrometers 


Kester Solder Co., 4216 Wrightwood Ave., Chicago, 
il. 


Cored solders 
Keuffel & Esser Co,, Adams & Third Sts., 
i... we 
Surveying instruments 
Kewaunee Mfg. Co., End of So. Center St 
Mich. 
Laboratory furniture 
Kieley & Mueller, Inc., 40 W. 13th St., New York, 
N. Y. 
Pressure regulating & flow control devices 
Kimball Co., W. W., 420 Kimball Bldg., 
Ill. 
Laboratory furniture 
Kimble Glass Co., Vineland, N. J. 
Glass apparatus, glass tubing, thermometers, hydrom- 
eters 
King, Andrew, 521 Broad Acres Road, 
Portable Brinell Hardness Tester 
King Engineering Corporation, 942 Gordon Ave., Ann 
Arbor, Mich. 
Liquid level 
Klett Mfg. Co., 
Colorimeters 
Klingerit, Inc., 16 Hudson St., New 
Liquid level gages 
Klipfel Mfg. Co., 2641 W. Harrison St., 
Regulating valves 
Knopf, Paul, 43 Ave. & 37 St., Long Isl 
Nf. 
Registering instruments for vehicles 
Knowles Scale Works, Lowell, Mass. 
Platform, counter & beam scales 
Koch & Co., F. A., 72 Spring St., New York, N. Y. 
Kolesch & Co., 138 Fult St., New York, N. Y, 
Surveying instruments 
Kollmorgen Optical Co., 767 
1 Y¥ 
Astronomical & optical instruments 
Kollsman Instrument Div., Square D Co., 8008 - 45th 
Ave., Elmhurst, Long Island, N. Y. 
Precision instruments for aircraft 
Kron Co., Bridgeport, Conn. 
Scales 
Krouse Testing Machine Co., 101 E 
Columbus, Ohio 
Fatigue testing machines 
Kuner Co., Max, 804 First Ave., Seattle, 
Nautical instruments 
Kurman Electric Co., 
York, N. Y. 


Relays, electrical test 


Hoboken, 


Adrian 


Chicago, 


Narberth, Pa 


indicators, distant reading 
179 E. 87th St., New York, N. Y. 


Yok, N. ¥. 
Chicago, Il 


ind City, 


L 





Wythe Ave Brooklyn, 


Dominion Blvd., 


Wash. 


Inc., 241 Lafayette St., New 


equipment, hearing devices 


L 


L. A. B. Corp., P. 0. Box 162, Summit, N. J 
Special instruments 

Laboratory Construction (C 
Kansas City, Mo. 
Laboratory furniture & apparatus 

Laboratory Furniture Co., Ine., 37-18 Northern Blvd., 
Long Island City, N. Y. 
Laboratory furniture 

Laboratory Materials Co., 7319 Vincennes Ave., Chi 
cago Ill. 
Laboratory supplies 

Laboratory Specialties, 
Wabash, Ind. 
Mirrors—front surfaces & aluminized; Monochromatic 
light sources, I I Diffractior 


gnt ipparatus, 
phosphor. 


Inc., 130 S. Wabash St., 





Fluorescent & 


Snectroseopes, 
materials 
Meter Co., Inc., 


meters 


& Mann Co., 260 N 


gratings, 
escent 


Plainfield, N. J 





Lammert Woods St Chicago, 
Ill. 
Flow regulators & valves 
LaMotte Chemical Products Co., 
Baltimore, Md. 
Hydrogen jon apparatus 
Lampkin Laboratories, Bradenton, Fla 
Radio-frequency meters 
Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 
Electric integrating meters; indicating & graphic de- 
mand meters for KW, KVA, reactive; prepayment 
meters; totalizing & switches; motor 
wound escapement or synchronous motor types with 
istronomic dials; miniature ball bea 
Lantz-Phelps Corp., 420 Linden Ave., Daytor 
Automotive test instruments 
La Pine & Co., Arthur S., 114 W. Hubbard St., Cm 
eago, Ill. 
Laboratory 
Leach Relay 
Calif. 
Relays 


McCormick Bldg., 


remote; time 


} 
rir 


Ohio 





Instrument Co., Inc., 1345 New York Ave., 


Leeds & Northrup Co., 4970 Stenton Ave., Philadel- 
phia, Pa. 
Electrical measuring instruments laboratory 
& plant. For laboratory: bridges, galvanometers, po- 
tentiometers, photometric equipment, test sets & 
standards. For plant: indicators, recorders & con- 
trollers for chemical concentration, COQ, current, 
electrolytic conductivity, frequency, gas analysis, 
humidity, Kw, Rkva, light, electrical load, pH, 
pressure, pyrometry, radiation, smoke density, speed, 
temperature, voltage. Speedomax Recorders, Centri- 
max Flowmeters & Metermax Combustion control 
Systems 

Leitz, Ine., E., 730 Fifth Ave., New York, N. Y 
Optical instruments 

Lenox Instrument Co., 2010 Chancellor St., Philadel- 
phia, Pa. 
Optical and technical instruments 

Leslie Co., Lyndhurst, N. J. 


for bot! 








Pressure reducing valves, pump governors, tempera 
ture regulators 


Leupold, Volpel & Co., 425 N. E. 70th Ave., 
land, Oregon 


Port- 


Recorders & indicators, for irrigation, power, water 
works, sewerag Equipment for hydraulic laborator 
jes. Snow-rain recorders, hydrographic accessories 


transits, levels 

Lewis Engineering Co., 
Conn. 
Portable pyrometers, potentiometers, resistance ther 
mometers & other electrical 
devices 

Lewyt Metal Products, 60 Broadway, Brooklyn, N. Y. 
Instrument housings 

Lincoln Meter Co 


ial ampere 


52 Rubber Ave., Naugatuck, 


temperature measuring 


Springfield, I! 
jemand & watt demand meters, ir 





Link Engineering & Mfg. Co., 1054 W. Baltimore Ave 
Detroit, Mict 
spring testers 


Lipman Engineering Co., 415 Van Braam St., Pitts 


Photoelectric counters 
Liquidometer Corp., 36-16 Skillman Ave., Long Island 
City, 
Liquid level 
Littelfuse, Inc 
Low nge precision fuses & fuse 
Lord Mfg. Co., 1635 W. 12 St., Erie, Pa. 
Sonded rubber isolation mountings & 
flexible couplings for practical horsepower motors 
L & R Manufacturing Co., 54 Clinton St., Newark, 
N. J. 
Instrument cleaning machines & cleaning & 
solutions 
Luers, J. Milton, 12 Pine St., Mt. Clemens, 
Timers 
Lufkin Rule Co., Saginaw, Mich. 
Precision tools & measuring tapes 
Lumenite Electric Co., 37 West Van Buren St., Chi 
cago, Ill. 
Photoelectric 
Lundquist Tool & Mfg. Co., 57 
cester, Mass. 
Ammeters 
Lux ( kK Mfg. Co., Ine 
Cont 


Automatic timers & clock mechanisms 





mountings 


vibration 


rinsing 


Mich 





Macbeth Daylighting Corp 
York, N.Y. 
Daylight Lamps for 

Machlett & Son, E., 


& color matching 
23rd St., New York, 





Laboratory apparatus & 


supplies 


Magnatré 1 
N. Y. 


Magnavox Co., Inc., Fort 
Electrolytic capacitors 
Magnetic Analysis Corp., 
City, N. Y 
Magnetic inspectors for 
Magnetic G e Co., 60 
Continuous gages, sheet i 
Mahady Ce E. P., 857 Boylston St., Boston, Mass 
Mahoney, James A., 140 West 42nd St., New Y 
N. Y 


Wayne, Indiana 


42-44 12th St., Long Island 





Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Capacitors, relays & switches 


Manniug, Maxwel 


Thermometers, glass 1j & 1 rding: controll 
eraphs: indicatir & recording ntrollers: a 
phragm motor ilves: tachometers, barometers: & 


hvgrometers 





Marir ( ( H Mass 
Marine instruments 
Maris Co., John M., 528 Arch St., Pt lelphia, Pa 


Marsh Corp., Jas 


or } S ] 

ers, refrigeration § servic 

ture controlling systems, valves 
6 Washington S r 
Box t Lakew 1 Brar 





Torque gages & pull rod dyna 
Mason-Neilan Regulator Co., 11 

ton, Mass, 

Industrial control equipment for pressure tem 

ture, flow, liquid level, ustion & ratic 


control valves; pressure & va 


meters 


90 Adams St., Bos 





level controllers; pump speed governors; pu 
regulators; pipe strainers 
Co., 1901 S. Western A CI g0 
M ul & au ( air, oll g 
chemicals re food, acid & , 


Thermostats & ¢ tric gas valves 
McDonnell & M ; = 1316, Wr vy Bldg., ¢ 
g I 
Boiler controls 
{IcDonnell Od ter C 01 So. Ked Ave 


Chic », Il 
Counters 
McFarlin Co., West Marion Ave Youngstowr 
Ohio 
Leak detectors 
McGraw-Hill Book Co., 
York, N. Y. 
Techni 
Mek Doster-Northington ( 1706 First A 
Birming 


330 West 42 Street, New 


McNab of Bridgeport, Inc., Bridgeport, Conn 
Marine appliances, torsionme 
revolution counters 

Engineering Equipment Co., T. W., 
West Van Buren St., Chicago, Ill 
Smoke alarms 

Measurements Corp., Boonton, N. J. 
Radio Frequency Testing & Measuring Devices 

Mellophone Corp., 714 University Ave., Roct 
ee 
Rectifiers 

Merco Nordstrom Valve Co., 
Pittsburgh, Pa. 
Control valves & y position indicators 


Mercoid Corp., 4201 Belmont Ave., Chicago 


ters, salinity indicators 


400 Lexington Ave., 





Automatic controls for heating, refriger air 

onditioning, & various industrial application 
Mercon Regulator Co., 2357 N. 29th St., Milw 

kee, Wisc. 

Power plant specialties in regulation of pres 

| rate of flow, proportioning & temperature 
Meriam Co., 1955 W. 112th St., Cleveland, Ohio 


Merkle-Korff Gear Co., 214 North Morgan St., Chi 
cago, 


Motorized st i red rs: induction, synchronous. r 


versing, d-c., universal motors 


Merrick Seale Mfg. Co., Autumn St., Passaic, N. J 


‘ 10U g hines 

Mer t & Sa ( I 0 Ss N 
bs) I or N. Y 
Cor y controls 


Indu nstruments & appara 
1001 Prospect Ave., S. W 


devices 


Meyer, M 75 Willoughby St Brooklyn, N. ¥ 
Meyer G nor Co 284 Baker Bldg Mint ( 
Mir 
Lor distance record n in r | ¢ et 


Stop watene 
M-G Gage Co., 107 Franklin St., Syracuse, N. ¥ 


Mico Instrun Co., 10 Arrow St., Cambridge, Mass 


ices in industrial & scientific fields 


Microchemieal Service, 30 Van Zandt Ave., Douglas 





Mier whe 
Micro Switc 


laboratorv 


h Corp., Spring St., Freeport, Iilineis 


Sr n switches 
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rs 
Ss ( Bra k ne is and 
| urgt T 
& recording 
instruments for 
& 1 ring dust particles 
& S S { St., Denver 
| 
& s $ 
M } & Construction Co., 80 South 12th 
~ \l Minn 
W asuring m n 
Mir 5-H " Reg. ( 2727-4 Ave., S 
M ul s, Minr : 
NF | ng ven zy and air conditioning controi 
thermostats; safety controls; motor and 


liaphragr perated valves; relays; furnace controllers 
Moeller Instrument Co., 132nd St. & 89th Ave., 

Richmond Hill, N. Y. 

Thermometers hydrometers 


rd of Trade Bidg., Kansas 


re 


np 





Moist-0-Meter, Inc 
City, M 


{ 
M ] & devices 

M it Works, Moline, Ill 
Labor ry niture 

Monarch M wcturing Co., 3341 Belmont Ave., 
( i 
Radio set testers 

Monitor Controller Co Gay, Lombard & Frederick 
S B r Md 
| : r 

Moore P ( H & Lycoming Sts., Philadel 

rr 


M rel \ ne Co., York, Penna 
Morey and Jones, Ltd., 922 So. Hemlock St., Los 
Angeles, Calif 


it « flow ter. 

Morse Iw ) & Machine Co., New Bedford, 
M ass 
Gear tes 

Moit-S ( S Bldg., Houston, Texas 
G S 

Mur ( ( E. Franklin §S Balti 

Md 

‘ 7 n 

Muter Co S. Michigan Ave Chicago, Il 


R & trical products 


Nashville Sur Su y Co 101 Church St., Nash- 


Natior 4 Burner ( 1284 E. Sedgley Ave., 
Cor 6216 West 66th St., Chi 


Natior Brass Co., 1600 Madison St., S. E., Grand 


( J & controllers 
N I ( ( Inc P. 0. Box 6087, Clev 
ind, Ohio 
ng sters 
ric Controller Co., 5305 Ravenswood 
ill 





val Ex ering Products, Inc., Commerce & 
Savings Bidg., Washington, D. C. 
Pressure gage equalizers 

Instrument Co., 44 School St., Boston, Mass. 
mechanical instruments & devices 
Meter Co., 4207 First Ave., Brooklyn, N. Y. 
oll & gasoline meters 
Research Corp., 100 Brookline Ave., Boston, 


Scientific Corp., 2141 W. North Ave., Chi- 





I n pH nts ro-metric pH 
r au 1 ndication, con- 
& r g of pH in large s industrial 


Nelson Section Liner Co., 727 N. Seventh St., DeKalt 


Neptume Meter Co., 50 W. 50th St., New York, N. ¥ 
N = a ile W rks, 10-12 Hobson St., Newark, N. J 
N. J. Laboratory Supply Co., 2 Plane St., Newark, 

Laboratory suppl 


New Jersey Meter 
Lor 


d, N. J. 

lors for removing water 
air lines, liquid flow indica 
nalling circuit 

y Co., Inc., 530 Broadway 





essed air 





5 i Ww 
N. Y. Laborat 
New York, N 
Laboratory supplies 
New York Scientific Supply Co., 111 East 22nd St 
New York, N. Y. 
Laboratory supplies 
Niagara Electrical Instrument Co., 725 Genesee Bidg., 
Buffalo, N. Y. 
Electrical power analyzer 
of & Ce C. E 4925 Lawrence Ave., Chi 









Auto test cquipment 
Northern Equipment Company 1945 Grove Drive, 
Erie, Pa 
Boiler feed control 
Norton Co., Worcester, Mass 
Refractory laboratory wave, porous plates & tubes 
Norton Electrical Instrument Co., 101 Hilliard St 
Manchester, Conn 
Electrical instruments 
Nothelfer Winding Laboratories, 109 Albemarle Ave 
lrenton, N. J 
Transformers 
Nurnberg Thermometer Co., Inc 397 Bridge St., 
Brovklyn, N. Y 
Thermometers & Ilydrometers 
Nye, Inc., Wm. F., New Bedford, Mass 


Instrument & watch oils 


0 Injector Co., 3 Main St. Wadswortt Ohio 
Check valves 

Ohmer Fare Register Co 740 Bolander Ave., Day 
ton, Ohio 
Mileage ‘ecorders 

Ohmite Mfg. Co., 4826 W. Flournoy St., Chicago, Ill. 
Close control rheostats, fixed & adjustable power 
resistors, precision & non-inductive resistors, at 
tenuators, tap switches and R. F. chokes 

Olsen Testing Machine Co., Tinius, 500 N. 12th St 
Philadelphia, Pa 
" fing ’ ' ry 


Omega Machine Co., 4010 Penn Ave., Kansas 


Chemical feeding equipment for dry or liquid ma- 
terials, by volume or by weight 
Orton Jr. Ceramic Foundation, Edward, 1445 Sum 


mit St., Columbus, Ohio 


Seger cones 


Pacific Biological Labs., Pacific Grove, Calit 

Pacific Scientific Co., Inc., Bendix Bldg., Los Angel 
Calif 
Cable tension indicator 

Pacific Tool & Supply Co 44 N. Vermont Ave., 
Los Angeles, Calif 
Inside micrometers, telescoy 

Palmer Co., 2501 Norwood 
wood, Ohio 
Industrial indicating ‘‘Red-Reading-mercury’’ ther 
mometers & dial thermometers 

Palo-Myers, Inc., 81 Reade St., New York, N. Y 

itory supplies 

Co., 24 Water St., Wakefield, Mass 

plant test instruments 


Electric Co., 37 W. Van Buren St., Chi 





es 


ye gages 
Ave., Cincinnati, Nor- 





Park Sales Co., Park Place, New York, N. Y. 
Micrometers and calipers 

Parks-Cramer Co., Fitchburg, Mass 
Humidity, heat & air change control, wet bulb 
temperature regulators 

Parr Instrument Co., 222 52nd St., Moline, Il. 
Combustion hombs, calorimeters, hydrogenation ap- 


paratus, melting point apparatus 


I I rs & contr rs j 
re ys 

Past S W Co., 43 East M S Wa 
bury, Conn 
Stop wat s 

Patt ns n { lowanda, 
X-R ntensl g « scopic § ns 

P & CO llenry So. W S 4 Ct 

», Ill. 

W : king in imer 

aulstick & Sons, H 124 | n § Br 
yn, N. Y 
Thern or S 


Paver-Sills Co 4101 Ravenswood Ave., Chicago, I] 
Vehicular counters 


Payne urn & Supply Co., Bever Cal 
Domestic & commercial gas co 
Penberthy Injector Co., 1242 Detr 


Mich 


Liquid level gages 





Penn Electric Switch Co., Box , Ind 
Automatic controls for press 3 ure, hu 
midity, liquid level; als mechanic actuate 

t 


unit switches. Specialized controls for refrigeration 
air conditioning, heating, pumps, air compressors 
Perfex Corp., 415 W. Oklahoma Place, Milwaukee 
Wis 
Automatic temperature controls for oil burners 
stokers, gas burners, refrigeration & air cond 
tioning 
Perkin-Elr 
Optical instruments 
Perkins & Son, Inc., B. F., Holyoke, Mass. 
lesters for leather, paper & textiles 
Permo Products Corp., 6415 Ravenswood Ave., Chi- 
cago, Ill. 
nstrument pivots & contact 
Permutit Company, 330 We 
N. Y 
Indicators & recorders for COo, specific gravity 





er Corp., 535 Hope St., Glenbrook, Conr 


st 42nd St., New York 





of natural, manufactured or process exhaust 
gas analysis, other uses where gas uid 
yperation 

Petrometer Cort 12-26 28 § Long Island © 
N. Y 
Distant reading, liquid level tz ges 

Pfaliz & Bauer, Inc., Empire Bldg New 





York, N. . $ 
Laboratory control instruments 
Philadelphia Thermometer Co., 915 Filbert St., Phila- 
delphia, Pa. 
Instruments f 
regulation 
Phipps and Bird, Inc., Richmond, Va. 
Laboratory apparatus & chemicals 
Photobell Corp., 116 Nassau St., New York, N. Y 
Photoelect 


Photoelastic Company, 55 W. 42nd St., New Y 


} 


r temperature indication, control & 








Photoswitch, Inc., 


Industrial photoel 


Chestnut St., Cambridge, Mass 








| ctrie controls including ec 
equipment, electr > timers & special ele 
‘ontrois S 
Phot Corp ) on Ave New York, N. ¥ 
PI ur el photo S lectronic 
ng a es pr ( c co ers, photo 
tric exposure meters, densitomete 


Pho-Tron Instrument Co., 5713 Euclid Ave., Cleveland 
Ohio 
Photoelectric colorimeters 

Physicists Research Co., 343 S. Main St., Ann Ar 
bor, Mich. 
Specialists in solution of unusual industrial re 

reh jobs, -with special experience in machinery 
noise reduction, development of special instruments 
& measurement of ilarities 

Pickering Governor Co., Portland, Conn. 


sea 






nrf a 
Suriace lit 





Governors 

Pierce Watch Company, 22 West 48th St., New 
York, N. Y. 
Ston watches 

Pike & Co., E. W., Elizabeth, N. J. 
Illuminated magnifiers & microscopes 

Pioneer Instrument Division of Beadix Aviation Corp 
Bendix, N. J. 
Aircraft instruments 

Pitometer Log Corp., 206 Lafzyette St., New York 
as. we 
*itot tube flowmeters 

Pittsburgh Equitable Meter Co., 400 N. Lexington 
Ave., Pittsburgh, Pa. 
Gas & liquid meters, gas pressure regulators & 
aczessories 

Pittsburgh Instrument & Machine Co., 1026 Reeds- 
dale St., Pittsburgh, Pa. 
Brinell Machines, alternating impact machines, sur 
veying instruments 

Pittsburgh Taximeter Co., Point Bldg., Pittsburgh, Pa 
Vehicle recorders 

Pneumatic Seale Corp. Ltd., Norfolk Downs Statior 
Quincy, Mass. 
Packaging scales 

Pneumercator Co., Inc., 305 E. 46th St., New York 
ee 





indicators 
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Instcument DIALS AND SCALES 


ETCHED OR LITHOGRAPHED. IN ALL FINISHES 

nssures Best auauty NAMEPLATES + PANELS ccc. 

& PROMPT PERFORMANCE. 
PREMIER METAL ETCHING COMPANY 


21-03 44TH AVENUE LONG ISLAND CITY, N. Y. 
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Post Company, Frederick, P. 0. Box 803, Chiea- R. C. A. Manufacturing Co., Inc., Camden, N. J. Roller-Smith Co., Bethlehem, Pa. 
go, Ill. : Radio & electronic equipment for all purposes in- Instruments (indicating & graphic), air & oil cir 
Instruments & equipment for architect & engineer cluding laboratory & industrial apparatus cuit breakers, relays, switehboards, precision bal- 
Potter Co., 1950 Sheridan Rd., North Chicago, Ill. Read Machinery Co., Inc., York, enna. ances, transformers, instrument & contro] switches 
Automotive service instruments Chemical & Industrial Equipment Rolnick Testing & Mfg. ¢ 16 N. 22 St P 
Powers Regulator Co., 2734 Greenview Ave., Chicago, Reed Small Tool Works, 40 Dewey St., Worcester, delphia, Pa 
il. Mass. ' Rowe Radio Research Laboratory Co., 1103 Bryn Mawr 
Controls for air conditioning, temperature & hu- Machine shep micrometers Ave., Chieago, 11] , 
also water temperature controls, dial indi- Refinery Supply Co., 621 East Fourth St., Tulsa, Specialized industrial & laboratory equipment, Elec 
cating & recording thermometers & steam traps Okla. ; tro-mechanical & clectronic crvices 
Practical Instrument Ce., 2717 N. Ashland Ave., Chi- be st arsed & — for oil & gas — Co., Ridge Ave. at 35th St., Philadelphia, 
cago. Ill. ndustry; & laboratory supplies a. 
Recording thermometers & operation recorders Refrigerating Specialties Co., 728 So. Sacramento Precision electrical instruments: potentiometers, gal 
me . ‘. ] “hieag ] anometers idveg sistance ts . fo 
Pratt & Whitney, Div. Niles-Bement-Pond Co., Hart- Blvd., Chi af0, Tl vanometers, bridges, resistance standards, for s 
] ford, Conn Automatic Valves & re guilators ardization, research, ion of meters, pro 
i Machine shop instruments — a 2159 — Ave., Chicago, II. a testing, & educational application 
= . *hotoelectric equipmen electric colorimeters, transmission dynamor rs & 
-recision Apparatus »., 647 ent Ave. srookly: , . oT . 
~~ Y Apparatus Corp., 647 Ker Ave., Brooklyn, Reich Mfg. Co., J. R., 43 East Stroup Road, Dayton, other special apparatus 
0 Wok Ohio Rue - r .» Provi 
Ridin, Gish: dentinal Ohi ueckert Manufacturing Co., 69 Sprague St 0 
Prec Gace & Tool Co., 320 E: Srd St.. D Test indicators dence, R. 
— a ee a ae oe ee ee Reliance Gauge Column Co., 5902 Carnegie Ave., Cases for instruments 
y . AL. 2 
Macht “" Cleveland, Ohio Ruehfel Co., Inc., George, 103-105 Menahan St., 
7 pitas’ shop gages : . Steam specialties Brooklyn, N. Y. 
— mn Resistor Co., 334 Badger Ave., Newark, N. J. Reliance Instrument Co., 1135 W. Van Buren St., Laboratory instruments & apparatus 
seSISLOFS ; ay ie ie Chieago, II. Rupp & Bowman Co., 315 Superior St., Toledo, Ohio 
Precision Scientific Co., 1736 N. Springfield Ave., Electrical instruments Laboratory supplies 
Chicago, Ill. ' Remler Company, Ltd., 2101 Bryant St., San Fran- Ruska & Co., Inc., Walter, 2332 Bellaire Blvd., 
Standard & eustom-built laboratory equipment cisco, Calif. Ilouston, Texas 
Precision Thermometer & Instrument Co., 1434 Bran- Radio & inter-communicating systems Geophysical instruments 
dywine St., Philadelphia, Pa. Republic Flow Meters Co., 2249 Diversey Parkway, Ruth Glass Div., Kimble Glass Co., Conshohocken, Pa 
scientific instruments Chicago, tll. Laboratory glassware 
Precision Tube Company, 3824-26-28 Terrace St., Remote reading flow meters, complete line of power Rutteo Mfg. ( 103-04 Metropolitan Av | 
Philadelphia, Pa. plant & industrial instruments for the measurement Hills, N. ¥ 
Fine tubing & metal shielded wire of flow, level, pressure, draft, temperature & Coo 
Preferred Utilities Mfg. Corp., 31 West 60th St., Automatic boiler controls, regulators, valves and 
New York, N. Y. desuperheaters 
Boiler plant instruments . . . a 
,_Bol plant trum ; ey Rex Rheostat Co., 3 Foxhurst Rd., Baldwin, L. [., Sangamo Electric Comnany, Springfield, Ill 
Premier Crystal Laboratories, Inc., 63 Park Row, N.Y. Electric meters of all types; also instrument trans 
, a , , SOC neve H ypes, ais amet S- 
New York, N. Y. ; ; Protected & unprotected slide-contact rheostats & formers, time-switches & radio condensers 
Piezo electric quartz and tourmaline crystals, re- adjustable, wire wound resistors Sarco Company, Inc., 183 Madison Ave., New York 
actance & canacily meters Reynolds Gas Regulator Co., Anderson, Ind. N.Y 
Premier Metal Etching, 21-03 44th Ave., Long Island Automatic valves & regulators Temperature regulators 
City, N. Y. Rhamstine, J. Thos., 500 E. Woodbridge St., Detroit, Sargent & Co., E. H., 155 E. Superior St., Chicago, 
Instrument dials & scales; nameplates & panels Mich 7 P , 
: : a spkaoied 4 ill. 
Process Controls, Inc., Le Roy, N. Y. Photoelectric cell equipment Laboratory supplies & chemicals 
Paper industry controls . ; Rhodes, Inc., M. H., 30 Bartholomew Ave., Hartford, Sax] Instrument Co., Inc., 42 Weybosset St., Provi- 
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smoke indicators for guarding igainst 


objectionable smoke and ndication of 
proper combustion hazes; and automatic 
combustion control with the Hazegage 
: : E nee combustion indicator Ess Instrument 
In this department we report ALL pieces of NEW literature pertaining to Instrumentation, (Co., 30 Irving Pl.. New York City 


eceived from the manufacturers. To assist in the War Effort we urge readers to request only J-20 Liquid Level Control. Bulletin 41 
those bulletins which will be of value to them. 81,” Li”, 4 ' illus 


| / J-19 Smoke Indicators, Bulletin 413 
9146” & 11%”, 4 pages, describes and il 
lustrates super sensitiv visual type 


pages, describes and illus 


Faratron electronic control no 





floats, no moving parts, non-mechaniecal 











J-1 “Claud 8, Gordon Company.” Book- temperature control instruments, port in electronic switch for controllit 
et, 6” xX 9”, 8 pages, gives history of the ible potentiometers, radiation heads, level of water, syrup, oil, milk, ete. ir 
ompany and describes its facilities thermocouples and lead wire und iny type of containe pen r closed 
Claud S. Gordon Co., 1524 So. Western Flame-Otrols” and auxiliaries. Wheelco Lumenite Elect Co 107 South Dea 
Ave., Chicago, I11. Instruments Co., Harrison & Peoria S born 5t., Chicago, Il 

J-2 Electronic Control System. Book- Chicago, Il J-21 gineering Data Covering Re- 
et GEA-972A, 5%” XK 7%”, 8 pages, de- J-11 “Permopivets” of “Permometal” sistors and Controls, Loose-leaf Bind 
scribes and illustrates new “Thy-mo- for Precision Instruments, Bulletin, 5%” °% X 1112”, 44 pages, contains data sheet 
trol’ electronic control system for the < 8144”, 4 pages, describes Pr rmopivots on resistors, controls and resistance de 
operation of d-c. motors from a-c. lines; for precision instruments, specially vices for the radio, teley n, electron 
provides stepless, wide-range speed con- tipped with permometal, a pl itinum electrical ind 1eronauti indust1 
trol and the additional functions of metals alloy (osium, ruthenium, ete.) Clarostat Mfg. Co., In 285 North 6tI 

starting, accelerating, protecting and said to be non-corrodinge. CPR s stare St Brooklyn, N. ¥ 
stopping d-c. motors. General Electri« wear resistant, non-magnetic and elim J-22 Low Power Photomicrography. 
Co., Schenectady, N. Y. inates need of oil for lubrication. Permo Catalog F-19, 8%” 11”, 4 page de 

J-3 Indicating Instruments. Condensed Products Corp., 6415 North Ravenswood cribes and illustrates micro tess nd 
Catalog No. C-10, 8 pages, describes and Ave., Chicago, Il. tessar IIb lenses designed low ve 
llustrates line of U-type and well-type J-12 Industrial Cleaning Machines and photomicrography. Price list ttached 
manometers, draft gages, flowmeters, Cleaning and Rinsing Solutions. Booklet Bausch & Lomb Optical ¢ ' St. I 
mercury pressure gages, tank gages and 514” y 814”, 4 pages, describes and St Rochester, N. Y 
ill acct ssories for measuring pressures, illustrates machine for precision cleaning J-23 Gages and Dial Indicators, Cat 
‘cuurs and flows of liquids and gases; of yital industrial units instruments log No. 52, 814’ 11”, 40 page le 

ge Tie eae a oe eae meters, gages, bearings, clocks, et ilso scribes and illu trates a number of 1 
West 112th St. Cleveland. Ohio , lists cleaning and rinsing solutions L & ndicato models d r meters 
, , , R Manufacturing Co 4 Clinton St thickness measures, upright gages nd 

J-4 Thermoswitches. Folder conta Newark, N. J evlinder gages. B. C. Ames C Walt} 

rae a Sections, each ¢ pages, 8 J-13 Switches, Flashers and In- Mass 

11", covers cartridge, air, hex terval ers. Form No 53927, 3%” J-24 Produ ‘ion Counter. Cita) S 
mmersion, block head, flange head, sub 8%” 6 pages, describes and illustrates tion No. 16, 81%” 11”, 2 pages, de 
mersion, all-purpose and limited range line of time switches: on-and-off. alte scribes nd llustrates new magnet 
45) ere capacit t eS f he oO > ’ 
SV itch ; mie “i Tn vi abiand ‘ace. nates, four-in-one ind ther flasher counte operate ae t phot = I 

: , types; and a number of types of interval beam projector. Tt terru] 

J-5 “General Radio Experimenter.” timers—manual reset 1utomatie reset light beam b t t} 
Nov. & Dec, 1941 issues, 4 and 8 pages adjustable cycle, program or signal tim electr cou I nt Mf Cc 19 


espectively, contain Parts V and VI of ers, ete Automatic Electric Mfe Co North Buffum St... Milwaukes \\ 





Moo eaepeaet I rae, ge gerne ony from Mankato, Minn J-2 Panel Instruments. Cata \ 
zaaboratory ‘arts, also articles on re- = ” ” ” 9 — ’ . 
lesign of vacuum tube brid nd usin J-14 Seientific Instruments and Photo- 5 *2 11”, 12 pages, covers | 
aesiz oO ( t t riage ane S 4 " SF ~ Py ¥ 4 ¢ +} , 
thode-ray scillog~rapl j Y ' graphic Materials, Catalog 30, 8% trical instruments 0 e d-c. DA 
eathoc iV ost ograph n frequency 11”, 44 pages, covers line of instruments moving coil a doub , 
comparisons, General Radio Co., 30 State sales — : - i , 1 as jowe 
C+ Cambrid M for spectroscopy. ultra violet ray fluor nd electro-dvnamomete ne 1 
oe., amp age, ass - ’ } ah ia he 
escence effects, special laboratoryv equip several precis n Db S | I pile 
J-6 > ing scosi ate S = “< P ‘ , C64 
Rie re es a * a ment and photographie supplies. Labora Electrical Instrume! Co., Blu on, OF 
& age, describes and illus , : ’ : . : 
trat instru a f ps ‘ 0 t tory Specialties, Inc., 144 S. Wabash St J-26 Aireraft Instruments. 
rates strumen OT ) nts gL t Ss r ~4 ” me - 1 
ans I aise Wabash, Ind 14 <x 7”, 50 pages, covers a 
varnishes, printing ink, adhesives, oils Le nd ‘ Pitot tat } 
und grea ch cer : groavn. atarch J-15 Thermometers and Hydrometers, speed 5 
und any viscous material from a littl Catalog No 103, 8% 11 {8 pages, viatior el k 1 ; | 
ibove water to a heavy paint pig covers line of thermometers, hygrom Viation compasse 
F I » as ‘ is ¥ } yig- ‘ : ; t ‘ eter. vertical spneec nd tor I na 
ment. Brabender Corp Rochelle Park eters, barometers and hydrometers ed vfs case. ds P | 
N. J reading mercury, yellow back and red miscellaneous Instrume ot iat : ; 
1 bore back types—for all industrial, tech strument Div., Square D Co., 80-08—4otI 


al and laboratory purposes. Philadel \ve., Elmhurst, N. ¥ 


J-7 Microphotometer, Catalog E-90(1), 
” 101%, 12 pages, describes ana Mit 





‘ : 
illustrates the Knorr-Albers mi rophoto- phia Thermometer Co., 915 Filbert St J-27 Rotary Selector Switches, Bullet 
meter which mechanically scans spectro- Philadelphia, Pa. 81,” 11”, 4 pages, covers thern =tpigh 
graphie plates or films and which, by J-16 High Vacuum Pumps. Catalog No ind re stan . thermomete i. ccm 
means of a “Speedomax"” recorder, auto- 38-P, 81446” x 11”, 28 pages, covers th Iso sp il thermocoupls tches ! 
matically records on a wide-strip chart various models of high vacuum pumps ludes drillir ' : “ 
the relative positions and densities of giving structural features, yperating switel flust n par I In 
spectrum lines Leeds &« Northrup Oe principls 8S, spec ifications and dimensions neering C N t 
1934 Stenton Ave., Philadelphia, Pa charts and other information on vacuum J-28 Insulation Resistance Testing In- 

J-8 Resistance Thermometers. Catalog ind typical installations. F. J. Stokes struments. Bulletin No. 430, 844” 
No. 9004, 714” 3 10144”, 32 pages, covers Machine Co., Tabor Road, Olney P. O § pages, describe model B Megohn 
thermometers for measuring and con- Philadelphia, Pa with range of 0-200 mi ! ! ' 
trolling relatively low temnveratures in J-17 Dew Point Tester for Gases Un- tior t 09-2000 of I 
industrial processes, scientific work, re- der Pressure, Folder, 4” 814”, de measurement ind ! 1 
frigveration, ait onditioning, et Tllus- scribes and illustrates Bureau of Mines ter scales 0-300 nad V-oUr 3. H . 
trations of various types of resistance type for use in connection with the hig! H. Sticht Co., Ir 7 Park f New ¥ 
thermometers. control ceessories, mois- pressure gas transmission lines iew City 
ture-proof rotary switches, ete., are in- points can be measured with an accu J-29 Rotary Instrument Switches. BD 
cluded. Brown Instrument Co., Wayne racy of 0.2°F. The Refinery Supply Co letin SW §14” 11’ 1 ¥ 
& Roberts Aves., Philadelphia, Pa 621 East Fourth St., Tulsa. Okla Types “EN ind BS 

J-9 “The Ohmite News.” De: 1941 J-18 Testing Machines. Booklet, 6” trument and indust f 
issue, 2 pages, describes application of 9” 20 mages, describes and illust tes plications, constr 1 nd 
manufacturer's rheostats at a New York hand- and power-operated Brinell hard specifications J-B-L Inst ment C 
City radio transmitting station; contains ness testers, Brinell microscope models O. Box 135, Darby, P 
item listing various types and sizes of with illuminator or with counter, indi J-30 Dynamie Hardness Tester. ] 
resistors for industrial radio and ele cator for direct-reading of tests, level- tir 814,” 11”, 4 pag d 
tronic requirements. Ohmite Mfg Co ine table. calibrator for testing accu illustrates Mode] N« q rd} 
{835-41 Flournoy St., Chicago, [1] racy of hardness testers, metallographic for metal plastics and indust 

J-10 Temperature, Indicating, Record- grinder with ball bearings nd sheet rials 1 1 
ing and Control Instruments. Bulletin metal tester Pittsburgh Instrument &€ ¢ ! f } 1 
No, Z5000, 816” X 11”, 12 pages, covers Machine Co., 1026 Reedsdale St., Pitts ise, 7 rR: ¥. 3 
line of remote controllers and auxiliaries, burgh, Pa Co Boston, M 

‘) 








J Pressure and Temperature Re- 


ecorders. DGulletin N« 7 101%”, 
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1-35 Tachometer and Vibration Indi- 
entor. sulletir 1700 7%" 10%” { 


page a bes and llustrates Frahm” 

t t f pe in isurement and 

" f } ‘ . A lac lists mechar 
na tine homets Y y met 

ie 1 ina tor. tachoscon: nd strob« 

scope. J G. Biddle Co., 1211-13 Arcl 





St., Pl leIphia, Pa 


J 7 Radio Labedratory Instruments. 


Bo let, ¢ 9”, 16 paces, describes and 
istrates signal generators, calibrat 

rn ovolters and accessories external 

ry ] t oul ne2 init ind 1 os 
llat i noise nd field strength 

met nd crystal controlled generator 


Fer? Instrument Corr Roontor N. J 
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Heating Control. Fold: 


g 6 1 | s nd illus 
‘ Stat weather 
. , | ‘ ‘ + ¢ ] ty 
pes 
f ‘ firi? i ] nsor 
~ ( V\ ! I i, <a 
J Salt Spray Corrosion Test Equip- 
ment. | tin, 8 1 2 pages, de 
y nd strat mer a 
a ted 
, t t | 
, I & 


T-4 Galtvwanometers for Seismic Re- 
corders, ler S § l 6 pages 
‘ " har f typ 
.T ? y t 
ler t ! H d Res Corp 
7 ( it | , bey & 

}-42 Moisture Control System. | etir 

x 17 1+ e y | 

et? \ tery whic 
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1-43 Dosage Meter. Circular “F’’, 84%” 


vice for 


if 2 pages, covers safety dé 
protectior f workers using radium and 
radiun I né ~ material indicating 
gamma-! ntensit ind locating lost or 
misp ed radiun Geophysical Instru- 
ment Co 131 Half St., S. E., Washing- 
Eee -. 
J-44 Flowmeters Publicati: 3010, 81 
e pages, « vers instrument appl 
t t s I wat A gas and vis 
, ind « sive fluid meas 
1 met Spe il sections are devoted to 
nt l apy itions, dual range record 
detached instruments and summati 
\ list f avy lable charts g 





ided. Cochrane Corp 17th St. & Alle 
gheny Ave Pt idelphia, Pa 


J-4 Rheostats and Potentiometers. 
Catalog R-61, 8 i 11”, 4 pages, covers 
heavy duty heostats and potentiometers 
for spot welding, mixing inels, motor 
ont! electronic devices, radio trans 
mitters ivnamic voltag control, port 
bl powel implifiers primary power 

cuits electroplating ind laboratory 


VorkK DeJur Amsco Corp Shelton, Conn 


Scientific Laboratory Apparatus. 








Catalog 341, 8” 11”, 1216 pages, covers 
‘ ‘ line of chemical metallurgical 
nvs il, clin | biologi il and bacteri 
2 il ppa tus. All requests for this 
ta 4 ild b directed to manufac 
tire n \ letterhead Burrell 
Techr Suy Co 1935 Fifth Av 
Pittsburel Pa 
1-47 Heat Controls. Bulletin, 8%” 
it ag {1 pages, describes and llustrates 
models of controllers for temperatures as 
100 s |} 1 as 1400°F 
gives diagram of installations, mounting 
juipn t nd comparative temperature 
hart Burling Instrument Co 253 


Newark, N. J 
Humidity 
8” % 101%”. & 


Springfield Ave 
J-48 Recorders, 

pages, de 

llustrates Models {069TH 
vithout fan natural circulation and 
F4069TH Thermo-Humidigraph” with 
far Instruments colored ink 
charts the per cent relative 
humidity of the atmosphere surrounding 
them. The Bristol Co., Waterbury 
J-49 Polarizing Catalog. 

7” 10”, 26 illus- 


ences 


Portable 
Bulletin 554a 


record in 


yn circular 


. 
Conn 


Microscopes. 
and 


S microscopes for uss n the se 


pages, describes 


ind industries medical, ceramics, min 
textile and paper 
industrial hvgiense botanical 


Lens Co 19 


it petroleum indus 
tries and 
ind food and drugs 


St.. Buffalo, N. Y 
Constant 


Spencer 


J-50 Voltage Transformers. 





Bulletin CV-74, 8%” 11”, 22 pages 
describes ind illustrates transformers 
Vhich deliver 1 constant output volt- 
Qe independent of transient or contin- 
10US8 variations in supply voltage. Covers 
onstructic operatior ind applications 
Clybourn Ave., Chicago, T] 

J-51 Precision Balances. Catalog 4540 
\ 11”, 8 pages, describes nd illus 

ites Models B, C and D balances for 
jetermination of the weight of small ob 
¢ y? I t Is vher number of 

} ae ~ T pproxin l\ the ime 
\ ie 1 st t mad nd surfa tensior 
b 1 ened for measuring the sur 
f e tension of liquids. Rolls Smith Co 


1766 Market St Bethlehem, Pa 
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ties Y ryt filme papel! Instrument 


Metal Shielded Wire. 
i”, 4 describes and 
which provides new 

shielding 


pages, 


wire 
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different 


seamless coppe 


Can be made in 


018” to multi-cable 
to 1” outside diameter! 
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Folder 
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insulated wire or wires 
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10 652 pages. This is the 1942 
catalog which is divided into fourt 
main sections as follows: measurem«e 
mechanics of fluids, heat nagnetisn 
static e] tricity eurrent elect 
sound and light, balances and we 
chemical apparatus, chemicals, bio 


il apparatus and 


supplies, cha 


ir?t 


models nicroscopes, specimens ] 
nd preserved and prepared micro 
slides. Sent without charge to all 
have in educational, research, or ir 
trial laboratory connection (“We 
viously innot ifford to distribute 
og of this kind 





Sedgwick St., Ch 


Mfg. Co., 1515 
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llustrates control ¢« 


scribes and 
for temperature i I 
ind liquid level. Mason-Neilan 
Cc 1185 Adams St., Boston 
J-57 Reeording Instruments 
perature and Pressure. Ca 
8144” X 11”, 26 pages, « 


t \o 


al 
cury-actuated, vapo tension 
filled thermometers 
grometers, 
r and 


recording 





chrome pressure 


cording gages. ¢ J 
Park & Nostrand Aves., 
J-58 WValwes for 
Catalog, 104 pages, 
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semi-steel valves 
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flexible 


Tagliabue 
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with wrench, worm or spur ee 
tion Air, meter and service cock 
also listed and a newly revised 


Merco 


Lexington Ave 


Nordco” lubricants 
Valve Ce 100 
burgh, Pa 
“The Hydromike.” Vol. 
S367 S12", 
flow controls and on the Steven 
fied Venturi tube 
425 N. E. 70th Ave 


contains items on 





T-60 Liquid Level Measurement, 
letin, 8144” 11”, 8 pages, describes 
llustrates liquid level gage shi 
the indicato pane junction box 
trol mechanism, pulley compartmen 
tank head gaging unit. which house 
control mechanism and pulley. Gu 
Elec Mfz. Ce 1627 West Walnu 
Chicago, Il 

JT-61 Ground Resistance Tester, 5 
251, 814” 11”, 4 pages, describ 
llustrates new “Model 251 Vibrogr 
designed fi testing esistanc ti 
of ground rods and is of the syncnt 
elf-rectifying ty1 Associated Res¢ 
Inc., 431 So. Dearborn St., Chicag 


J-62 Time Control of Reversal. 
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T-31. 814” 11”, 2 pages, descri 
llustrates firing-1 sal timers 
n cont llir tl firing of rege 
furnaces, typi lappl itions cov 
in the teel and las ndustrie 
mat Temperature Cont? ( 
Logan St., Philadelphia, Pa 
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chines, Bulletin, 816” 11 { 
covers Model 505 testing machine 
60,000 lbs. capacity for compress 
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Portland, Ore 
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J-64 Instrument Panelboards. Bulletin 
8144” & 10%”, 4 pages, describes and il- 
ustrates line of instrument panels — 
elf-supporting cubicle-type, flat plate 
anel with structural supports, standard 
init panel with stock supports and 
braces, special type draft gage board, 
te. Falstrom Co., Passaic, N. J. 

J-65 “Eleetroencephalograph.” Bulle- 
n, 5” X 8%”, 6 pages, announces new 
junior “Electroencephalograph” appara- 
tus for the recording of electrical po- 
tentials originating in the brain. Electro- 
Medical Laboratory, Inc., Holliston, Mass. 

J-66 Cathode-ray Oscillograph. Bulle- 
tin, 6” X 9”, 8 pages, describes and illus- 
trates Type 208 oscillograph with distor- 
tionless input-attenuator, newly devel- 
oped amplifier circuit among its fea- 
tures. Allen B. DuMont Labs., Ine., 2 
Main Ave., Passaic, N. J. 

J-67 Plaster Tester. Bulletin, 8%” > 
11”, 2 pages, describes and illustrates 
“Kaydel” plaster tester for determina- 
tion of moisture. Instrument dimensions 
2%” KX 1%” XK 54%”; weight 20 oz., ex- 
tension contactor with 4% ft. cable is 
available as accessory. Hart Moisture 
Gauges, 126 Liberty St., New York City. 

J-68 “Hydron Metallic Belldéws.” Cata- 
log, 8%” X 11”, 44 pages, describes and 
illustrates Hydron bellows — includes 
tables of sizes and characteristics of 
standard and extra flexible bellows and 
i life prediction chart, discusses assem- 
bling, soldering and cleaning, applica- 
tion of Hydron bellows assemblies for 
remote control of temperatures; section 
on instructions for ordering thermostatic 
units and a large chart of vapor pres- 
sure—temperature curves of typical fill- 
ing mediums. Clifford Mfg. Co., 564 East 
First St., Boston, Mass. 

J-69 Metal Bellows and Bellows As- 
semblies. Bulletin No. 130, 8%” & 11”, 28 
pages, catalogues seamless metal bellows 
and asSemblies for use by instrument, 
appliance and machinery manufacturers, 
covers applications of seamless metal 
bellows, both roll-formed and hydrau- 
lically-formed in single and multi-ply 
types. The Fulton Sylphon Co., Knoxville, 
Tenn. 

J-70 “Corneil-Dubilier Capacitor.” Vol. 
5, No. 9, 16 pages, contains article en- 
titled “A Flexible Plug-In Tester,” also 
a number of items on radio service hints. 
Cornell-Dubilier Electric Corp., New 
sedford, Mass. 

J-71 Variable Transformer. Bulletin 
No. 149, 814%” X 11”, 12 pages, describes 
and illustrates Powerstat auto-trans- 
former for obtaining continuously var- 


iable output voltage from a-c. power 


lines, also covers various applications. 
Superior Electric Co., 130 Harrison St., 
Bristol, Conn. 

J-72 Automatie Solution Control. Bul- 
letin, 8%” X 11”, 2 pages, covers Type 
RE Solu-Bridge controller which indi- 
cates concentration of a solution in per- 
centage, parts per million or other terms, 
operates a visual or audible warning, or 
controls a valve or other corrective 
means when concentration exceeds or 
falls below set limit. Industrial Instru- 
ments, 156 Culver Ave., Jersey City, N. J. 

J-73 Rotameters. Catalog Section 50-A, 
8%” X 11”, 8 pages, covers electrically 
operated, remote indicating, recording 
and integrating Rotameters. Several dif- 
ferent types of transmitting systems in- 
cluding mechanical, magnetic, electronic 
and inductive are used, with this catalog 
section being devoted to induction bridge 
transmitter types. Fischer & Porter Co., 
24 County Line Rd., Hatboro, Pa. 

J-74 Industrial Analyzer. Sheet, 8%” x 
1144”, 1 page, covers Model 77 a-c. power 
analyzer for complete power tests—3 
phase, 2 phase and single phase. Meas- 
ures values from % amp. to 300; watts 
from 15 to 240,000; voltages of circuits 
nominally 110-220-440-550. Niagara Elec- 
trical Instrument Co., 1 West Genesee 
St., Buffalo, N. Y. 


sheets, 8%” X 11”, describes and illus- illustrates single-range hand, stationary 
trates oxygen recorder with 10” strip and triple-range types of tachometers 
chart, chart speed of 1” per hour. Stand- includes prices. Boulin Instrument Co., 
ard ranges of the instrument are 0-1 65 Madison Ave., New York City. 

p.p.m. dissolved oxygen or 0-2 cc. per J-85 Torque Testing Machine. Bull: 
liter. Schematic diagram included. Cam- tin TM 1, 8%” xX 11”,.5 pages, describes 
bridge Instrument Co., Inc., Grand Cen- Torquemeter, instruments and auxiliary 
tral Terminal, New York City. equipment for the determination of to1 


Instruments. Catalog, 8%” X 11”, 20 crankshafts, twist drills, bearing su 
pages, covers general line of electro- faces and other equipment. Waugh Lab 
lytic, paper, oil, exact-duplicate replace- oratories, 420 Lexington Ave., New York 
ments, transmitting and other condens- City. 

ers, wire-wound and carbon resistors, J-86 Air Meters. Bulletin A-7, 8! 
and L-C checker, capacity-resistance 10%”, 4 pages, describes and illustrates 


bridge and motor-starting capacitor se- compressed air meter for measuring the 
lector. Aerovox Corp., New Bedford, § air consumption of any pneumatic tool. 
Mass. rock drill, air motor,:sand blast, air lift 


11”, 2 pages, describes and illustrates New Jersey Meter Co., Plainfield, N. J 


Type CG compass, mounting dimensions J-87 Ceramic Cut-Off Saw, Optical 
conform to AN and SAE standards for Glass Spindle and Automatic Polishing 
2%” dial instruments, spherical bowl is Spindle. Three bulletins, 8%” x 11”, 1 
of phenolic composition (a hot molded page each, show cut-off saw for ceramics, 
plastic), front glass of magnifying type. synthetics or metals, multi-spindle hand 
Elgin National Watch Co., Precision correcting machine and polishing m 


Products Div., Elgin, Il. chine for optical glass. Baily Vibrator 


Bulletin P-10-1, 8%” X 10%”, 8 pages, J-88 Precision Timers. Bulletin No 
covers d-c. Model P-11 permanent mag- 118, 314%” X 6”, 16 pages, covers electric 
net moving coil type voltmeters, milli- precision timers for measuring and in 
voltmeters, microammeters, milliamme- dicating elapsed-time intervals, ulso 
ters, ammeters and volt-ammeters; a-c. chrono-tachometer for testing engine per- 
Model P-12 moveable iron type, a-c. Model formance by integrating révolutions and 
P-13 rectifier type and a-c. Model P-14 time. Standard Electric Time Co., Spring 
thermocouple type; portable testing field, Mass. 

shunts and electric tachometers. The J-89 Instrument Cases. Circular, 12” 


Winslow Co., Newark, N. J. 


Analysis.” Bulletin, 84%” X 11”, 4 pages, precision tools and instruments—gages 


discusses square wave analysis and de- indicators, micrometers, vernier calipers, 
scribes and illustrates Model 71 square optical instruments, drawing instruments, 
wave generator; price included. Measure- surgical instruments, etc. Rueckert Mfg 


ments Corp., Boonton, N. J. Co., 69 Sprague St., Providence, R. I. 
J-81 Time Delay Relay. Bulletin N-4, J-90 Hand and Stationary Tachom- 

814” X 11”, 8 pages, describes and illus- eters. Two Bulletins, 844” xX 11” 10 pages 

trates the “Agastat’” for introducing a combined, describes and illustrates mul- 


ti 


for use in conjunction with any elec- case—Type B Class A, and stationary in- 
trical apparatus requiring a delay in- dustrial type with various types of 


terval; gives contact arrangements, mountings shown. Jones-Motrola Sales 
mountings and applications. American Co., 432 Fairfield Ave., Stamford, Conn 
Gas Accumulator Co., Elizabeth, N. J. J-91 Indicating Calipers. Folder, 814” 

J-82 Mercury Plunger Relays. Bulle- x 11”, 4 pages, describes and illustrates 
tin “B”’, 8%” X 11”, 4 pages, covers re- two-inch and three-inch indicating cali- 
lays designed to operate in any position pers—the two-inch calipers are gradu- 
within 45° of the vertical; among fea- ated in 1/1000 inches; three-inch calipers 
tures are one moving part, mercury to in 1/64 inches. Metric system types ar¢ 
mercury break, up to 30 ampere or one covered, also special calipers. Indicating 
h.p. a.c. rating. H-B Electric Co., Inc., Calipers Corp., 506 East 19th St New 


2518 North Broad St., Philadelphia, Pa. York City. 
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A . 
Catalog CC-1, 9” xX 11”, 14 pages, covers 10%”, 6 pages, describes and illustrates 
line of d-c. relays, electric counters, con- line of rheostats including tubular slide- 
tact assemblies, mercury contact relays, contact, four-range, rotary drive, table 
keys, plugs, jacks, terminal blocks and rotary drive, vertically mounted and 
pilot switches; supplement sheets on motorized types and adjustable resistors 
Type G micro switch relay and lever Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
keys. C. P. Clare & Co., Lawrence & win, L. I, N. Y. 

Lamon Aves., Chicago, Il. J-84 Centrifugal Tachometers. Bulle 














J-75 Retays and Control Apparatus. J-83 Rheostats. Bulletin S, 8! 
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J-76 Dissolved Oxygen Recorder. 3 tin, 84%” XK 10%”, 4 pages, describes and 


J-77 Condensers, Resistors and Test sional or frictional resistances in bolts 


J-78 Aircraft Compass, Bulletin, 8144” x or other application of compressed ai1 


J-79 Portable Electrical Instruments. Co., 1539 Wood St., Philadelphia, Pa. 


” 9 


644”, 2 pages, describes and illustrates 
J-80 “The Technique of Square Wave leather and hardwood finished cases for 


me delay in electrical circuits, designed tiple-range hand tachometer in carrying 


SWSBBBBeBeBBeBeseeBBBQeane Clip and Mail this Card ABBBBBeeeesreeeaBBRBRS EES 


Instruments Publishing Co., Pittsburgh (Jan. 1942) 
Please have the following catalogues, etc., reviewed in this issue sent to me. 
EEO? 6 ean eee ee A ee a ete 
I also desire further information concerning the following new products described in 
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I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company). 
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J-92 Optical Pyrometers. Catalog No. 
80, 8%” X 11”, 6 pages, covers charac- 
teristics and applications of “Pyro” opti- 
cal pyrometer. Pyrometer Instrument 
Co., 103 Lafayette St., New York City. 

J-93 Electric Detector for Tubes. Bul- 
letin 91, 8%” X 11”, 4 pages, describes 
and illustrates detector for ferrous and 
non-ferrous metals—Type B-1-B for low 
sensitivity and C-1-A for high sensitiv- 
ity; a number of illustrations show types 
of defects detected. Sperry Products, Inc., 
1505 Willow Ave., Hoboken, N. J. 

J-94 Recording Sound Frequency An- 
alyzer. Bulletin, 84%” X 11”, 6 pages, de- 
scribes and illustrates RA-281 analyzer 
consisting of three units—a sound fre- 
quency analyzer, special graphic level 
recorder and either a moving coil micro- 
phone or moving coil vibration pick-up. 
Equipment is portable—intended for field 
testing as well as laboratory use. Elec- 
trical Research Products, 76 Varick St., 
New York City. 

J-95 Pyrheliometer. Bulletin No. 2, 
8%” xX 11”, 6 pages, discusses instru- 
ments primarily designed for the meas- 
urement of the intensity of solar radia- 
tion falling upon a horizontal plane. 
Graphic records are shown of Nos. 294 
and 263 (weather bureau types) pyrheli- 
ometers used in conjunction with a re- 
corder. Prices included. The Eppley Lab- 
oratory, Inc.; Newport, R. I. 

J-96 Temperature Gages. Catalog T- 
11-C, 8%” X 11”, 12 pages, covers line 
of industrial temperature gages, testing 
thermometers, general-purpose angle 
form and heavy duty angle form and 
straight form temperature gages; also 
accessories for gages. Weston Electrical 
Instrument Corp., 591 Frelinghuysen 
Ave., Newark, N. J. 

J-97 Miniature Ball Bearings. Bulle- 
tin No. 4, 84%” X 11”, 6 pages, shows 
R.M.B, bearings available in sizes rang- 
ing from 1.5 millimeters up to 20 milli- 
meters outside diameter. Designed for 
small motors, recorders, clock-work 
mechanisms, weighing devices, speed in- 
dicators, pressure gages and other pre- 
cise apparatus. Price list and discount 
sheet included. Landis & Gyr, Inc., 104 
Fifth Ave., New York City. 

J-98 Galwanometers. Bulletin No. 320, 
84%” X 11”, 12 pages, describes and illus- 
trates Type T high sensitivity, Type W 
wall, d.c. spotlight, a.c. spotlight, a.c. 
pointer, d.c. pointer and the new Type L 
and “Pointerlite’” galvanometers; also 
new Ayrton shunts and accessories. 
Rubicon Co., Ridge Ave. at 35th St., Phil- 
adelphia, Pa. 


J-102 Temperature Instruments. Cata- 
log No. 42, 85%” xX 11%”, 14 pages, de- 
scribes and illustrates 6” square case 
dial, 6”, 5”, 4%” and 3%” dial thermom- 
eters, 6”, 10” and 12” recording thermom- 
eters, straight form and angle form brass 
case types, Kettle, tank and iron case 
and cylinder case thermometers. Gotham 
Instrument Co., 149 Wooster St., New 
York City. 
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J-99 Electrical Instruments. Catalog 
No. 22, 83%” xX 11”, 26 pages, describes 
and illustrates line of standard labora- 
tory, portable and panel mounting in- 
struments — a.c.-d.c. milliameters, volt- 
meters, ammeters, wattmeters, etc.—and 
new volt- ampere - wattmeter, electrical 
appliance tester and circuit analyzer; 
also external shunts and current trans- 
formers for panel mounting instruments. 
A number of aircraft electrical indicat- 
ing instruments are shown. Hickok Elec- 
trical Instrument Co., 10514 Dupont Ave., 
Cleveland, Ohio. 


J-100 Vacuum Thermoceuple. Bulletin, 
8%” X 11”, 4 pages, describes and illus- 
trates thermocouple consisting of a 
thermo-junction and a _ heater-filament 
mounted in an evacuated glass bulb; ap- 
plications include use in electrical com- 
munication: the telephone and radio, 
electro-medical industry in x-ray, dia- 
thermy and therapeutic equipment and 
commercial and educational electrical re- 
search work. American Electrical Sales 
Co., Inc., 67 East 8th St., New York City. 


J-101 Fractional Horsepower Motors. 
Bulletins’ 1023 and 1024, 8” kK 10%”, each 
4 pages, describes and illustrates Type 
K frame motor, only 2%” high, and 
built-in spur gear speed reducer motors 
—synchronous or non-synchronous, 
speeds from 300 r.p.m. to 1 r.p.m,, torque 
1.3 to 120 inch ounces, especially de- 
signed for use on instruments and con- 
trol apparatus. Bodine Electric Co., 2254 
West Ohio St., Chicago, Il. 


J-103 Instruments and Controls. Cata- 
log No. 41-1, 8%” X 11”, 12 pages, cov- 
ers complete line of equipment including 
control systems, COz2 meters, desuper- 
heaters, draft instruments, flowmeters, 
liquid level instruments, multiple read- 
ing indicators and recorders, master 
panelboards, pressure instruments, regu- 
lators, thermometers and pressure reduc- 
ing and regulating valves. Republic Flow 
Meters Co., 2240 Diversey Parkway, Chi- 
cago, Ill. 


J-104 Surface Analyzer, Technical Bui- 
letin No. 552, 8%” X 11”, 11 sheets, de- 
scribes and illustrates SA-2 surface an- 
alyzer designed for making instantane- 
ous and permanent chart records of ir- 
regularities in finished surfaces such as 
metals, glass, plastics, plated and painted 
surfaces, paper, etc. Irregularities of 
less than one microinch (1,000,000th of 
an inch) may be accurately recorded. 
The Brush Development Co., 3311 Per- 
kins Ave., Cleveland, Ohio. 


J-105 Resistors, Attenuators and Meas- 
uring Equipment. Catalog, 8%” x 11”, 
70 pages, covers line of broadcast, sound 
picture, television and electrical appa- 
ratus components and laboratory test 
equipment including output power me- 
ters, volume level indicators, power level 
indicators, decade voltage divider, lo- 
garithmic resistor and program line 
equalizer. The Daven Co., 158 Summit 
St., Newark, N. J. 
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J-106 Flight Analyzers. Descriptive ana 
instruction sheets, cover the Nos. 640. 
643 and 644 analyzers—640 especially de- 
signed to chart altitude of aircraft dur- 
ing flight in terms of barometric pres- 
sure, and electrically actuated opera- 
tions pens record the time during which 
any particular equipment is used: No 
643 analyzer records air speed, vertical 
acceleration, altitude and two operations 
and 644 makes records of informatio: 
given on the Autosyn system. Julien P 
Friez & Sons, Baltimore St. & Centra 
Ave., Baltimore, Md. 

J-107 Meters for All Liquids. Booklet 
8144” X 11”, 16 pages, describes and illus 
trates meters for oils, gasoline, wate) 
and chemicals—and high pressure, elec- 
tri-contact, molasses, beer and wine. 
paint, grease,-and other meters; also ver 
tical and horizontal meter dials, tray 
strainers and air release valves. Gives 
data on capacities, care of meters, di- 
mensions and installation. Buffalo Mete) 
Co., 2917 Main St., Buffalo, N. Y. 

J-108 Enclosing Cabinets for Elee- 
trical Devices. Catalog No. 22, 8%” 
11%”, 22 pages, covers line of Type “A” 
surface and special cabinets, screw cove. 
pull boxes, weatherproof cabinets, slant 
roof, Type “P” flush, guttered type and 
panelboard cabinets; also conduit fit- 
tings, breaker boxes and “Safe-T-Cirkits”’ 
for grounded neutral installations. Co 
lumbia Metal Box Co., 260 East 143rd 
St., New York City. 

J-109 Pressure and Vacuum Gages. 
Bulletin, 8%” X 1056”, 12 pages, covers 
line of pressure types industrial heayy 
duty, standard pressure, altitude, com- 
pound-pressure and vacuum, retard-vac- 
uum and refrigeration gages, combina- 
tion thermometer-pressure and altitud: 
gage and water pressure test gage. Cer- 
tified Gauge & Instrument Corp., 34-18 
Northern Blvd., Long Island City, N. ¥ 

J-110 Voltage Stabilizers. Bulletin 
DL48-71L, 8%” X 11”, 4 pages and pric: 
sheet DL48-444, describe and illustrate 
stabilizers with varying input voltag: 
95-130 volts and constant output voltage: 
115 volts +%%, covers cased and un- 
cased models and includes dimension 
tables. Raytheon Mfg. Co., 190 Willow 
St., Waltham, Mass. 

J-11i Small Spectrometer. Bulletin 
144-04, 81446” X 11”, 4 pages, describes and 
illustrates small spectrometer for use in 
research laboratories when the highest 
precision is not required, shows polariz- 
ing attachment and spectrometer acces- 
sories. The Gaertner Scientific Corp., 120! 
Wrightwood Ave., Chicago, III. 

J-112 Gas Appliances. Catalog No. 41 
814%” X 11”, 20 pages, covers line of ap- 
pliances including burners, torches, pot- 
hardening and melting furnaces, heat- 
treating furnaces, blowers, valves, sol- 
dering furnaces, conversion burner, sol- 
dering fluid and automatic air-gas pro- 
portioner. Johnson Gas Appliance Co 
Cedar Rapids, Iowa. 

J-113 Liquid Level Tank Gage. Form 
No. 176, 84%” X 11”, 2 pages, describes 
and illustrates non-mechanical distant 
reading liquid level tank gage which in- 
dicates level in inches and quarter inches 
in any shape of tank at a remote loca- 
tion. Petrometer Corp., 1 Star Square 
Long Island City, N. Y. 

J-114 Precision Voltmeter Multipliers. 
Bulletin IV-B, 8%” X 10%”, 2 pages, de- 
scribes and illustrates Types MFA and 
MFB sealed resistors for use unde! 
severe humidity conditions, such as are 
encountered in marine service, may be 
used with one milliampere d.c. instru- 
ments and other instruments. Interna- 
tional Resistance Co., 401 North Broad 
St., Philadelphia, Pa. 

J-115 Phetoelectric Contrél Appara- 
tus. Bulletin, 8%” X 10%”, 2 pages, de- 
scribes and illustrates smoke alarm and 
combustion control unit Model 133; fo 
ues as indicator and alarm units Model 
133 and 134 and the meter unit Model 
135 are installed. Oil burner controls are 
also covered. Electronic Products Co., St. 
Charles, Illinois. 
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have climbed to a giant’s world of infinite horizons and 


boundless new possibilities. 

\ thousand radio, electronic and electrical devices have 
rolled back time and space limitations. To their success- 
ful development the famed experimental laboratories of 
Cornell-Dubilier have contributed capacitors of amazing 
stamina and efficiency. 

Early in World War No. 1, Dubilier pioneered an entirely 
new development —the mica transmitting capacitor — 


which gave all Navy units, ship-to-ship and ship-to-shore 





Ra. has served as a beanstalk ladder on which we 
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use of radio. Since then, leadership has been maint 

by building new types, styles and designs of capacit 

to meet every operating condition. Whatever your need, 

specify C-D’s and you are certain of the best. 

The C-D emblem on every capacitor we make is your guar 

antee of Capacitor Dependability, a p/us factor afforded 
’ } 1 } ' 

only by expert knowledge combined with 

experience in building good capacitors better. There 

no substitute for C-D quality. Catalog on request. C 

Dubilier Electric Corporation, 1039 Hamilton Blvd., 
| ) 


South Plainfield, New Jersey. 


MICA - PAPER - DYKANOL - WET & DRY 
ELECTROLYTIC CAPACITORS - CAPACITOR 
TEST INSTRUMENTS - CAPACITORS 
FOR POWER-FACTOR CORRECTION 
AND TRANSMITTING APPLICATIONS 


ELECTRIC CORPORATION 


SOUTH PLAINFIELD, N. J. . . 


MORE 


IN USE TODAY THAN 


NEW BEDFORD, MASS. 


ANY. OTHER MAKE 









..a job for experts 





























T STEEL PANELS 
HE construction of steel panels for an 


instrument board as large as this impressive 
installation certainly is a job for experts. Experts 
to design the system . .. to appoint the contrac- 
tor... to select instruments and controls... and 
finally, experts to build the steel panels. 


Falstrom has been awarded thousands of 
panel jobs, large and small, because of its repu- 
tation of service in this field ... a service 
which includes proper interpretation of 
customers drawings... recommendations 
for better or less expensive fabricating 


Board Composed .of 14 Falstrom 
Standard Unit Steel Panels. Ivory 
Lacquer Finish—Stainless Steel Trim 


BY FALSTROM 


methods ... precise manufacture .. . faultless 
surface finish . . . and, now very important, 
reasonable deliveries. 


For emergency defense construction, more 
now than ever, you must be sure to build right 
and to build fast. Falstrom can help you meet 
those delivery dates on all types of steel switch- 
gear mounting or enclosing structures as well 

as other fabricated steel parts. For quo- 
tations, send your blueprints. Write ‘for 
free catalogs to Falstrom Company. 
79 Falstrom Court, Passaic, New Jersey. 


STEEL INSTRUMENT PANELS—CUBICLES—-CABINETS—SWITCHGEAR ENCLOSURES FOR EVERY INSTALLATION NEED. 
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